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AGRICULTURE, GENERAL 


INPUT-OUTPUT DATA FOR THE COMMERCIAL 
SWINE ENTERPRISE IN OHIO 


(Publication No. 22,777) 


Raymond Allman Bailey, Ph.D. 
The Ohio State University, 1957 


The primary purpose of the study was to determine 
input-output rates for the various resources used in the 
two-litter system of commercial swine production on a 
selected group of Ohio farms. A secondary purpose was 
to determine the relationship between feed input rates 
based on the farm enterprise study and rates based on 
controlled experiments. 

The information on which the study was based was ob- 
tained from swine enterprise records kept by a group of 
30 farmers in west central Ohio for the spring and fall 
litters of 1953. The farms were selected to include the 
use of accepted production and managerial practices and 
sizes of enterprises ranging from 5 to 25 sows. A modi- 
fied cost route was used, with three to five visits to supple- 
ment the enterprise records. 

Information on the swine enterprise was recorded and 
analyzed separately for the spring and fall litters and for 
the different segments of the enterprise. The segments 
were (1) feed processing, (2) breeding herd from breeding 
to farrowing, (3) sows and suckling pigs from farrowing to 
weaning, and (4) fattening herd from weaning to market. 

The concentrate input per unit of output did not vary 
with size of enterprise but varied inversely with the level 
of protein in the concentrates fed. The concentrate input 
to both breeding and fattening animals was lower when they 
had access to rotation pasture. The concentrate input to 
the spring litter fattening herd was approximately ten per 
cent lower than to the fall herd. This spring litter economy 
was partly offset by a 65 per cent higher input to the breed- 
ing herd for the spring litter. When all concentrates to the 
entire enterprise were considered, the input to the spring 
litter was 10 per cent less than to the fall. 

Concentrate input rates for fattening hogs, obtained in 
the enterprise record study, were compared with results 
of controlled experimental work at the Ohio Agricultural 
Experiment Station in order to establish adjustment factors 
for the application of controlled experimental feeding rates 
to commercial production conditions. On the basis of these 
comparisons, increases in corn input rates of 20 per cent 
for dry-lot feeding and 18 per cent for pasture feeding are 
needed to adjust the experimental rates to commercial 
conditions. 

Fifty per cent of the total labor input to the enterprise 
was spent on care of the breeding herd and the production 
of pigs to weaning. Care of the fattening herd took 27.5 
per cent and feed processing 22 per cent of the total labor 
input. The principal variable associated with differences 
in the labor input per unit of output was the size of enter- 
prise, the total input to the enterprise ranging from 52.6 
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hours per sow farrowed on 8-sow enterprises to 28.1 hours 
per sow on 22-sow enterprises. Little difference was 
found between the labor input to the spring and fall litters. 

Feed and the processing of feed made up 80 per cent of 
the total cost per unit of pork produced. The total cost of 
all resources on the average farm studied in 1953 was 
$16.17 per 100 pounds of total pork output. The total return 
on the average farm studied in 1953, including a manure 
credit of $.86 per 100 pounds of pork, was $25.33, or a net 
return of $9.67 per 100 pounds of pork produced. With 
corn and hay prices at the 1956 level, the net return would 
be around $2.00 per 100 pounds of pork produced. 

180 pages. $2.35. Mic 57-3386 


3-AMINO-1,2,4-TRIAZOLE AS AN HERBICIDE ON 
CANADA THISTLE [CIRSIUM ARVENSE (L.) SCOP. |] 
AND ITS EFFECT ON SOIL MICROORGANISMS 


(Publication No. 22,780) 


Donald David Bondarenko, Ph.D. 
The Ohio State University, 1957 





Experiments were conducted to determine the most 
consistently effective method of controlling Canada thistle 
with ATA (3-amino-1,2,4-triazole) in 1955 and 1956. Of 
the ATA treatments of initial spring growth, only those 
made at the vegetative stage gave excellent control in 1955. 
In 1956, practically all the treatments gave excellent re- 
sults regardless of stage of growth when treated. 

In 1956, treatment of thistles in May gave 93 to 96 per 
cent reduction in stand, whether plowed five, ten, or fifteen 
days later, or not plowed. 

Treatments made when regrowth was one to six inches 
high after plowing gave poor results but were highly satis- 
factory when delayed until the thistles were four to thirty 
inches high. 

Treatment of regrowth after first-cutting alfalfa gave 
almost 100 per cent reduction in stand of thistle. 

ATA was as effective on thistle when applied at night 
as it was during the daylight hours. 

Eighty gallons of water per acre gave better results 
with ATA than 20 or 40 but were essentially equal to 160. 
Four pounds active ingredient of ATA per acre was about 
the median rate for satisfactory control. 

Mixtures of ATA and 2,4-D or monuron had no advan- 
tage over ATA alone when used on Canada thistle. 

The pH of the solution from 2 to 10 did not influence 
ATA toxicity to Canada thistle. 

Experiments also were conducted to study the absorp- 
tion and translocation of ATA in Canada thistle. 

Autograms of thistles treated with C’*-labeled ATA 
solution confined in a lanolin ring on one leaf situated about 
midway on the stem showed the following phenomena: 

1. Labeled material moved in detectable quantity 7 cm. 
from the point of application down to the stem within one 
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hour, but first moved outward to the tip of the leaf. After 
24 hours the labeled material was detected in the parts of 
the stem above and below ground, in the adventitious roots, 
and in many of the leaves of greenhouse thistles. 

2. Labeled material moved throughout the stem and 
most of the leaves, and into the vertical roots to essentially 
the same maximum depth, about 20 inches, regardless of 
whether treatment was at the vegetative, bud, or bloom 
stage in 1956. The material moved into shoots attached by 
roots to receptor shoots at all three stages of growth, and 
at the maximum was detected at the top of one shoot eight 
feet from the receptor leaf of the donor shoot one week 
after treatment. 

3. In a Canada thistle shoot that was subjected to dark- 
ness for 48 hours, treated, and then placed in the dark for 
an additional 120 hours, considerable radioactivity was 
detected in the stem between the terminal apex and the soil 
surface level. Practically no activity was detected in the 
underground portion of the stem or in the leaves except in 
the case of the receptor leaf and the youngest leaf. 

4. Autograms made of cross sections of stems above 
and below the receptor leaf both before and after the 
phloem and other outer tissues were mechanically sepa- 
rated from the xylem strands showed that the labeled ma- 
terial was concentrated primarily in the xylem areas. 

Laboratory experiments indicated that ATA had little 
or no effect on the general microbial activity in Brookston 
silty clay loam and Miami silt loam virgin topsoils as de- 
termined by CO, evolution. When C*-labeled ATA was 
applied to the soils, CO, was evolved within 24 hours and 
was still given off three months later, when the disserta- 
tion was completed. 124 pages. $2.00. Mic 57-3387 


DETERMINATION OF OPTIMAL RESOURCE 
ALLOCATION FOR FARMS IN THE 
CLAYPAN REGION OF ILLINOIS 


(Publication No. 23,322) 


Robert McLaren Finley, Ph.D. 
University of Illinois, 1957 


The first objective of the study was to ascertain and 
analyze optimal resource allocation under changes in re- 
source assumptions for representative farms in the clay- 
pan region of Illinois. The second objective was to illus- 
trate some of the possibilities of the linear programming 
technique as an investigational tool in farm management 
research. 

One finding of the study was that a rather intensive 
cropping system was most applicable to the highest profit 
farm plans. Further, the most profitable cropping systems 
tended to be those involving a high level of fertilization. 

Considerable stability was evidenced in the choice of 
the cropping system when changes in the programming 


model involved essentially only changes in capital available. 


The resulting conclusion was that a rather pronounced cor- 
ner existed in the product-product curve for the cropping 
system. 

Amounts rather than kinds of livestock tended to vary 
in the analyses of plans for an individual farm. Thus, 
while the actual selection of a livestock activity was of 
a relatively stable nature, an activity level was highly 





dependent upon such variables unique to individual plans 
as amounts of labor, capital, and livestock facilities. 

Dairy cows ranked low as a competitive enterprise 
when facilities for production of Grade A milk were not 
available. Hogs ranked high as an enterprise under condi- 
tions of a plentiful labor supply and a relatively high degree 
of capital rationing. When labor was scarce relative to 
capital, feeder cattle were the most profitable livestock 
activity. 

The use of more capital has been advocated as a means 
of intensifying farm businesses and thus improving farm 
incomes. However, for small farms in the region, it ap- 
pears that if enough capital was available to establish a 
high fertility cropping system, additional capital would be 
an effective vehicle for profit improvement only when ad- 
ditional livestock engendered by the increased capital 
would cause no change in the cropping system. When an 
increase in livestock caused a change in the cropping sys- 
tem, the marginal productivity of capital declined sharply. 
These findings substantiate the previous observation con- 
cerning the stability of the cropping systems selected. 

Land was most consistently the resource in short sup- 
ply on the small farms. On these farms, the marginal 
value product of land ranged from one-third to over six 
times higher than the cash rent in the region. Hence, an 
important means of improving incomes would be to enlarge 
the individual small farm units. For the large farm in the 
study, acreage tended to be close to optimum when no ad- 
ditional labor was employed. However, when additional 
labor could be hired, it was observed that the given acre- 
age was considerably below optimum with associated re- 
sources. 

Another facet of the study was to examine the relative 
efficiency of a farm operating under a crop-share tenant 
tenure system as compared with an owner-operator system. 
In evaluating relative efficiencies of various land tenure 
systems, it is sometimes assumed that an owner-operated 
farm is the most efficient type of tenure because all re- 
sources tend to be treated as a unit, thus minimizing the 
exploitation of any particular resource. The validity of 
such an assumption exists in those cases where capital is 
not in short supply. However, when capital is scarce rela- 
tive to other resources, the most efficient tenure system 
is that which supplies the most capital to the firm, that is, 
the tenant system in which the landlord makes a capital 
contribution in addition to the tenant-operator’s capital 
contribution. The application range of this circumstance 
depends upon the degree of capital rationing. As the se- 
verity of capital rationing decreases, the importance of 
the owner-operator system’s attribute of utilizing all re- 
sources as a unit increases until the extra capital advan- 
tage is obliterated. 173 pages. $2.30. Mic 57-3388 
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GROUND WATER; ITS NATURE, PROPERTIES, 
AND EFFECTS ON FOREST GROWTH 


(Publication No. 22,400) 


Robert Stanley Pierce, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor S. A. Wilde 


This study was concerned with the effect of physical 
and chemical properties of ground water on forest growth. 
The investigation covered several broad geographic regions, 
including northern Ontario, Wisconsin, the Delta of the 
Mississippi River, and the Gulf Coast in northern Florida. 

For the general appraisal of the influence of hydrologic 
features on forest growth, the soils were classified as fol- 
lows: (1) supraphreatic or upland soils not influenced by 
ground water; (2) phreatic soils underlain by a true ground 
water table; (3) vadose soils influenced by a perched or 
false ground water table; (4) periodically flooded soils of 
depressions and tablelands; (5) seepage soils of dip slopes 
influenced by the discharge of subterreanean water; (6) 
alluvial soils subject to periodic inundation; (7) swamp 
soils permanently saturated with ground water. In every 
region studied these hydrologic soil groups exhibited pro- 
nounced differences in their floristic cover, rate of forest 
growth, quality of forest products, and capacity for natural 
regeneration. The depth of the ground water table from 
the surface, extent of the capillary fringe, amplitude of 
ground water fluctuation, and periodic saturation of the 
soil either by phreatic or vadose water were found to be 
of particular importance in the distribution and growth of 
forest stands. 

The investigation of chemical properties of ground 
water established several relationships. The reaction of 
the ground water served to indicate the content of electro- 
lytes. Critical deficiencies of bases were observed below 
pH 4.7 and undesirably high base contents at reactions 
exceeding pH 8.1. The content of electrolytes, represent- 
ing the supply of available nutrients, was expressed by the 
values for specific conductance and total hardness. A 
marked decrease in the growth rate of trees, including 
acidophilous conifers, coincided with specific conductance 
values below 0.05 milli-mhos and total hardness values of 
less than 10 ppm. Excellent stands of slash pine were 
found on soils underlain by shallow ground water with a 
specific conductance approaching 1.0 milli-mhos and a 
total hardness approaching 250 ppm. Bald cypress, a tree 
possessing a high degree of salt tolerance, showed definite 
signs of deterioration at a specific conductance of 3.5 milli- 
mhos or total hardness of 800 ppm. 

The content of dissolved oxygen in the ground water 
varied considerably within the same type of deposits. Well 
oxygenated ground water was characterized by dissolved 
oxygen contents varying between 3 to 9 ppm. The entire 
absence of dissolved oxygen was associated with depressed 
rates of tree growth and often decadence or even mortality 
of forest stands. The latter was particularly true on sites 
where the subterranean current was arrested by the con- 
struction of roads or by other obstacles. 

More consistent clues on the stagnation of ground water 
were provided by the determination of redox potential. 

The values of redox potential below -50 mv, calculated to 
pH 7, indicated stagnation, whereas redox potentials exceed- 
ing 300 mv were associated with ground water oxygenated 


























by subterranean movement. According to present observa- 
tions the degree of stagnation hindering the growth of trees, 
hardwoods as well as conifers, is expressed by redox po- 
tential values below 100 mv. The determination of redox 
potential has a decided advantage in hydrologic studies 
because the ground water is a well poised and relatively 
stable medium which does not exhibit drastic changes in 
the values of redox potential even after abundant rains. 
Spring thaws, however, may increase oxygenation and alter 
the content of electrolytes and humates, all of which may 
influence the redox potential. 

Of all the chemical properties of ground water the con- 
tent of electrolytes appears to exert the most conspicuous 
effect on the composition of forest stands, the nature of 
ground cover vegetation, and, to some extent, even the 
capacity of stands for natural regeneration. 

116 pages. $2.00. Mic 57-3389 
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THE EFFECT OF LADINO CLOVER, BIRDSFOOT 
TREFOIL, AND BLUEGRASS PASTURE ON THE 
RATE OF CONCEPTION AMONG EWES 


(Publication No. 22,790) 


Paul Howland Engle, Ph.D. 
The Ohio State University, 1957 


It has been suspected for many years that the concep- 
tion rate among ewes is affected by certain kinds of pas- 
ture on which ewes graze prior to and during the breeding 
season. 

The reproductive performance of purebred Columbia 
ewes grazed on bluegrass (Poa pratensis), ladino clover 
(Trifolium repens var. ladino), and birdsfoot trefoil (Lotus 
corniculatus) pasture was studied during three grazing, 
breeding, and lambing seasons. 

The ewes which grazed on bluegrass conceived three 
weeks earlier, on the average, than those which grazed on 
ladino clover or birdsfoot trefoil pasture. Sixty-six per 
cent of the ewes grazed on bluegrass lambed to first serv- 
ice, as compared with only 41 per cent grazed on ladino 
clover and 31 per cent grazed on birdsfoot trefoil. 

The ewes which grazed on bluegrass tended to have an 
earlier mean date of first detected estrus than those grazed 
on birdsfoot trefoil, and one significantly earlier than those 
grazed on ladino clover. 

Previous reports in the literature indicate that estro- 
genic activity in plants may have a detrimental effect on 
the reproductive performance of ewes. Therefore a study 
was made of the estrogenic activity of the pastures used 
in the sheep-breeding experiments. 

The first step in the determination of estrogenic activ- 
ity was the development of a method for the extraction of 
the estrogenically active substance (s) from the plant ma- 
terial. Extraction procedures reported in the literature 
were modified to obtain extracts of sufficient potency for 
bio-assay which would not be toxic to the assay animals. 
Plant material was extracted with 95 per cent ethanol, then 
followed by the extraction of the estrogenic material with 
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ether from an aqueous NaHCO, solution of the residue of 
the plant extract. The residue of the ether phase was taken 
up in acetone, and the precipitate was discarded. The ace- 
tone was removed by evaporation, and the residue was 
partitioned between 60 per cent ethanol and benzene. The 
residue from the 60 per cent ethanol was further purified 
by precipitation with lead acetate, and the methanol-soluble 
portion of the precipitate from which the lead was removed 
by filtering after decomposition with H,S was recovered. 
The residue, after evaporation of the methanol, was made 
to the desired concentration for injection with propylene 
glycol. 

The increase in uterine weight of immature female 
mice or rats was used to measure the estrogenic activity 
of the extracts. Injection of 0.05 ml. of solution twice daily 
for 3 days was the most successful method of administer- 
ing the extracts, although certain extracts which were not 
suitable for injection were administered by feeding. 

Positive indications of estrogenic activity upon bio- 
assay were obtained with the following extracts: ladino 
clover plant and seed, birdsfoot trefoil plant and seed, and 
meadow crop silage. Extracts from bluegrass appeared 
to inhibit normal uterine development of the test mice. 

68 pages. $2.00. Mic 57-3390 


A LYSINE STUDY WITH RATS AND SWINE 
(Publication No. 23,335) 


Harold David Hutchinson, Ph.D. 
University of Illinois, 1957 


Experiments involving 208 rats and 154 pigs were con- 
ducted to determine the effect of some factors on the lysine 
requirements of rats and swine. Growth, feed efficiency, 
and in some cases N-balance, were used as criteria of 
evaluation. Sesame oil meal was the chief protein source 
in the semi-purified diets used in all tests. Pigs from two 
to six weeks of age (average initial weight 9.5 lbs.) when 
fed a 14.25 percent protein diet were shown to have alysine 
requirement of 0.935 percent of the diet. On the other 
hand, weanling pigs averaging 35 lbs. in initial weight had 
a lysine requirement of 0.52 percent when fed a diet con- 
taining 11.69 percent protein. A similar trend of decreas- 
ing lysine requirement with increase in age was shown for 
the rat. Feeding a lysine-deficient ration to pigs from two 
to six weeks of age did not permanently impair their ability 
to make satisfactory subsequent gains when furnished with 
a lysine-adequate ration; nor were the carcass measure- 
ments at market weight significantly different from those 
of similar animals which had been fed lysine-adequate 
rations throughout the experimental period. 

In studies with weanling rats, N-retention was increased 
34.8 percent (P<0.001) when a lysine-deficient basal diet 
was supplemented with lysine. However, no significant 
interaction was obtained between lysine and chlortetra- 
cycline when the latter was added at the rate of 120 p.p.m. 

It was shown that the lysine requirement of the rat was 
increased by increasing the level of dietary protein, but 
the relationship was not linear. When lysine was the limit- 
ing factor in the basal ration, neither the level of feed in- 
take nor the consequent difference in growth rate influenced 
the lysine requirement of the weanling rat. 

94 pages. $2.00. Mic 57-3391 
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INFLUENCE OF LAND TYPE AREAS AND PAST 
MANAGEMENT PRACTICES ON THE FERTILITY 
LEVELS OF CERTAIN COASTAL PLAIN SOILS 


(Publication No. 22,515) 


Roy Lovell Flannery, Ph.D. 
Rutgers University, 1957 


This study was conducted to examine some of the fac- 
tors affecting the fertility levels of Coastal Plain soils. 
Soil pH values and levels of available magnesium, phos- 
phorus and potassium were determined for 7841 samples 
from four land type areas used for the production of field, 
fruit and vegetable crops. These results were analyzed to 
determine the influence of land type area and past manage- 
ment practices on the levels of available magnesium, phos- 
phorus and potassium and pH values in the soil. 

The fertility levels of the soils varied with land type 
areas used for the production of specific crops. Soils 
used for tomato production in the Gravel-Sand Section of 
the Outer Coastal Plain were found to have the lowest pH 
values and lowest available magnesium, phosphorus and 
potassium levels. Soils in the Main Greensand Belt of the 
Inner Coastal Plain had the highest pH values and highest 
available magnesium, phosphorus and potassium levels. 
Soils in the Gravelly Section of the Inner Coastal Plain 
have higher pH values, available magnesium and potassium 
levels, but lower phosphorus levels than soils in the River 
and Coastal Terrace area. | 

Soils used for sweet potato production in the Gravel- 
Sand Section have lower available magnesium, phosphorus 
and potassium levels than soils in the Main Greensand 
Belt, but have more suitable pH values. 

Peach orchard soils in the Gravelly Section of the Inner 
Coastal Plain have higher pH values and higher available 
magnesium, phosphorus and potassium levels than soils in 
the Gravel-Sand Section of the Outer Coastal Plain. 

Fertility levels of Coastal Plain soils are affected by, 
and directly related to, past management practices. Soils 
used for vegetable production have lower available magne- - 
sium levels than soils used for the production of field and 
fruit crops. Vegetable crop soils, which have received 
high rates of fertilizers, have higher available phosphorus 
and potassium levels than field and fruit crop soils that 
have received lower rates of fertilizers. Very little dif- 
ference was noted between the pH values of soils used for 
the three cropping systems. 

Available magnesium and phosphorus levels of the soils 
were directly related to soil pH values. Strongly acid soils 
in the Coastal Plain Province almost always contain low 
levels of available magnesium and phosphorus. 

Soil magnesium and potassium levels are somewhat 
higher when glauconite is present in the soil profile. 

Phosphorus levels have been built up to the point in 
many of these soils to where it is doubtful if many crops 
will respond to further phosphate applications. 

Two-way tables were used to show the interrelation 
between pH and available magnesium levels of soils. By 
using a combination of these two factors, and a knowledge 
of soil texture and organic matter content, both kind and 
amount of lime needed for specific soils and crops can be 
indicated. Similar types of tables were also used to show 
the interrelation between available phosphorus and potas- 
sium levels in soils. This provides a means of working 
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out fertilizer ratios that are the most suitable for specific 
soils and crops. | 
Summaries of soil test results for land type areas are 
helpful in establishing general lime and fertilizer recom- 
mendations for the production of specific crops. A more 
reliable means of estimating the lime and fertilizer appli- 
cations necessary for the production of specific crops on 
specific soils is that of testing the soil in individual fields 
or plots. 90 pages. $2.00. Mic 57-3392 


AN EXPERIMENTAL STUDY OF THREE CHEMICAL 
THEORIES OF CATION UPTAKE BY PLANTS 


(Publication No. 22,774) 


William Terril Higdon, Ph.D. 
University of Missouri, 1957 


Supervisor: C, E, Marshall 


Three theories concerning the uptake of cations by 
plants were studied by preparing media which could be 
described by each of the theories. (1) The media were 
characterized for the activity of the cations. (2) The na- 
ture of the media anion was varied to allow change in the 
bonding energies of the cations. The anions used were 
chloride, bicarbonate, Putnam clay, Wyoming bentonite, 
and Amberlite XE-64, a carboxylic cation exchange resin. 
(3) Each set of five anion types was prepared at a common 
ratio of the activity of potassium to the square root of the 
activity of calcium as measured by an exchange with a 
dilute chloride solution. The plants grown on these media 
were analyzed for potassium, calcium, sodium and phos- 
phorus. The conclusions drawn from the results of the 
study were (1) the absolute activity of the cations in the 
substrate is the primary parameter of the substrate until 
critical activity levels are reached. (2) The nature of the 
anion accompanying the nutrient cations in the substrate 
has an important control on plant growth. (3) The ratio of 
cations found in a dilute solution in equilibrium with ex- 
change colloids may be of use in predicting the optimum 
balance of the nutrient cations making up the exchange 
cations of the adsorption complex. 

498 pages. $6.35. Mic 57-3393 


THE PERSISTENCE, BIOLOGICAL, AND 
PHYSICO-CHEMICAL EFFECTS OF SURFACE 
ACTIVE AGENTS IN SOIL 


(Publication No. 22,527) 


Karl Christian Ivarson, Ph.D. 
Rutgers University, 1957 


Though surface active agents gain access to soil through 
agricultural sprays, little is known of their persistence, 
biological, and physico-chemical effects in soil. Labora- 
tory studies were made with the following surface active 
agents: (1) Tween 80 (nonionic); (2) Tergitol Dispersant 
NPX (nonionic); (3) Aqua-Gro (nonionic); (4) Nacconol 





NRSF (anionic); (5) Tergitol Penetrant 08 (anionic); (6) 
Ceepryn (cationic). 

The nonionic surface active agents, Tween 80 and Terg- 
itol Dispersant NPX, were rapidly decomposed in soil. 

The anionic surface active agents, Tergitol Penetrant 08 
and Nacconol NRSF, resisted decomposition. The cationic 
surface active agent, Ceepryn, was decomposed following 
an initial lag period. 

The number of microorganisms in soil treated with 
Tween 80 increased. The increase varied directly with 
the concentration of surface active agent used. At low 
levels, Ceepryn increased the number of microorganisms 
in soil, and at very high levels it reduced the microbial 
population. The addition of Nacconol NRSF to soil resulted 
in a reduced microbial count. 

Tween 80 had very little or no undesirable effects on 
nitrification in soil, while both Ceepryn and Nacconol NRSF 
inhibited nitrification. However, Nacconol NRSF was more 
detrimental than Ceepryn. It is suggested that the toxicity 
of ionic surface active agents is reduced as a result of 
adsorption by the colloidal fraction of soil. The cationic 
compound was adsorbed to a greater extent than the ani- 
onic compound. 

At low concentrations, both Nacconol NRSF and Ceepryn 
increased the permeability of soil to water. At high con- 
centrations, the effect of the surface active agents was 
reversed and permeability was decreased. Tween 80 
showed no marked effect on soil permeability. 

Ceepryn at low concentrations increased the aggrega- 
tion of soil. At high concentrations it was less effective. 
Tween 80 and Nacconol NRSF had little influence on soil 
aggregation. 

The loss of soil moisture by evaporation was not in- 
fluenced significantly by surface active agents. 

Chlorotic sunflower leaves treated with iron solutions 
containing Tween 80 recovered and the recovery persisted. 
The presence of Tween 80 in the treating solution reduced 
the concentration of iron required for recovery of the chlo- 
rotic leaves and resulted in a more uniform greening. 
Tergitol Penetrant 08 appeared to facilitate the uptake of 
iron and recovery from chlorosis; however, the effect did 
not persist. Ceepryn exhibited marked phytotoxicity. 

Surface active agents influenced the retention of water 
by organic materials. Greater amounts of water were 
retained when the solution was percolated through a column 
of organic matter under the force of gravity than when the 
organic material was wet by immersion in the treating 
solution. 

Surface active agents had no significant effect on the 
rate or extent of decomposition of organic materials com- 
posted in polyethylene bags. 

123 pages. $2.00. Mic 57-3394 
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A STUDY OF THE FERTILITY STATUS OF OHIO 
SOILS, AS SHOWN BY SOIL TESTS, AND THE 
DEVELOPMENT OF A SYSTEM FOR TRANSLATING 
SOIL TEST RESULTS INTO RECOMMENDED 
REMEDIAL TREATMENT 


(Publication No. 22,807) 


Orlo Lynn Musgrave, Ph.D. 
The Ohio State University, 1957 


The objective of the study was to determine and evalu- 
ate the soil fertility status of Ohio soils by summarizing 
the results of soil test data accumulated through the Soil 
Testing Laboratory of the Agricultural Extension Service 
and Department of Agronomy of The Ohio State University 
for the period March 1, 1955, to July 1, 1956. 

The results of soil tests, together with pertinent infor- 
mation concerning the field history of each soil sample, 
were coded, and the data were recorded on International 
Business Machine cards. This card system was used to 
summarize and analyze the data. The data reported include 
organic matter content, soil acidity, lime requirement, 
available phosphorus, and available potassium. 

Two procedures for summarizing soil test data were 
used. The method of utilizing weighted means of soil test 
data was used in order to study the comparative fertility 
status of various regions in Ohio. Two-way tables showing 
the relative fertility levels between phosphorus and potas- 
sium were used to determine the ratios of fertilizers most 
likely to be recommended for the various crops. 

The soils in the eastern portion of Ohio were the most 
acid. Soils in the northeastern portion of the state had the 
largest lime requirement, while the western Ohio soils had 
the lowest. An inverse relationship existed between the 
lime content of the soil and the amount of lime used in the 
different soil association areas. 

Generally, phosphorus was relatively low in Ohio soils 
as compared with potassium. More than 75 per cent of the 
samples in most counties tested medium or below. 

The potassium level in Ohio soils was relatively higher 
than that of phosphorus. Soils highest in potassium content 
were the fine-textured soils of the lake bed area in north- 
western Ohio. In this area more than 80 per cent of the 
samples tested high in potassium. Mlinoian till soils in 
southwestern Ohio were lowest in potassium: only 40 per 
cent tested high. The potassium content of soils was more 
closely related to soil association areas than it was to past 
fertilization. 

The organic matter content in the soil increased as the 
mean annual temperature decreased. Southern Ohio soils 
averaged 1 to 1 1/2 per cent organic matter, while northern 
Ohio soils averaged 3 1/2 to 4 per cent. 

The past cropping pattern had little effect on phosphorus 
and potassium levels in Ohio soils. The major exception 
to this conclusion was the soil in which tobacco was grown, 
where owing to high fertilization rates phosphorus and 
potassium levels were usually high. 

Marked differences occurred between some soil asso- 
ciation areas in the percentages of the various fertilizer 
ratios that would be recommended to best satisfy a soil 
fertility program. 

A special coded system was developed to interpret soil 
test results in order to recommend remedial treatment on 
the basis of the various soil test classifications. 

Phosphate and potassium usage was 48 and 63 per cent, 





respectively, of the amount suggested as indicated by the 
summary of soil test data used in the study. 
107 pages. $2.00. Mic 57-3395 


EFFECT OF A NUMBER OF ENVIRONMENTAL 
FACTORS ON THE YIELD AND SURVIVAL OF TWO 
VARIETIES OF BIRDSFOOT TREFOIL 
(LOTUS CORNICULATUS L.) 


(Publication No. 22,436) 


Melvin LeRoy Wall, Ph.D. 
The University of Wisconsin, 1957 





Supervisor: Professor Henry L. Ahlgren 


Birdsfoot trefoil (Lotus corniculatus L.) is showing 
promise as a pasture legume in the northeastern and 
northcentral United States. Difficulty in establishment 
and lack of competitive ability with weeds or other forage 
crops in the pasture mixture after establishment are major 
shortcomings of this legume. The primary purpose of this 
study was to investigate the interaction of competition and 
clipping treatments in terms of yield and survival of two 
varieties of birdsfoot trefoil during the first three years 
after establishment. 

The prostrate and upright birdsfoot trefoil types were 
represented by Empire and European, respectively. Com- 
petition levels were imposed by seeding the two varieties 
in three mixtures: (I) trefoil alone, (II) trefoil with blue- 
grass, and (II) trefoil with alfalfa, medium red clover and 
bromegrass. The seeding was made in the spring of 1952, 
and six cutting treatments were used on each mixture dur- 
ing 1953 and 1954. Two, four or eight cuttings at a height 
of 2 or 4 inches were imposed. Two harvests were made 
at full bloom in 1955 to measure residual effects. Varietal 
responses were measured in terms of stand counts, ground 
cover, root weights, total yields of dry matter, and yields 
of dry birdsfoot trefoil. 

The results indicated that yields of Empire, in pounds 
of dry birdsfoot trefoil per acre, were significantly greater 
than yields of European in 1953, 1954 and 1955, averaged 
over all other treatments. The significant interactions of 
varieties, fertility levels, mixtures, and cutting treatments 
indicated that varietal responses were not consistent for 
all treatments. 

The varieties differed in their response to fertilizer 
applications. Yields of European birdsfoot trefoil in fer- 
tilized plots did not differ significantly from yields in 
unfertilized plots during 1953, 1954 or 1955. While yields 
of Empire were significantly increased by fertilizer appli- 
cations in certain plots, the increases were not consistent. 

Yields of birdsfoot trefoil grown alone or with blue- 
grass were significantly greater than yields of birdsfoot 
trefoil grown with alfalfa, red clover and bromegrass. 
Yields of birdsfoot trefoil in mixtures I and If did not differ 
in 1953. During 1954 and 1955, yields of Empire grown 
alone did not differ from yields of Empire grown with blue- 
grass, but yields of European were significantly decreased 
by competition from bluegrass. 

Both varieties of birdsfoot trefoil yielded more in 1953 
and 1954 when they were cut two or four times than when 
they were cut eight times. Residual effects of these cuttings 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





ANATOMY 2115 





were measured in 1955, and results showed that eight cut- tobacco mosaic virus. Tobacco grown in water culture 
tings had injured the upright European but had been favor- solutions containing various levels of manganese and iron 
able to the prostrate Empire. The Empire variety was responded with a gradient of growth, and deficiency symp- 
greatly benefited by eight cuttings where it had been seeded toms characteristic of each element. Inoculation of two 
with alfalfa, red clover and bromegrass. The two varieties basal leaves when deficiency symptoms were apparent 
differed in their response to height of cutting. The Empire resulted in infection and a decreased growth of plants at 
variety was not affected by height of cutting, while yields all levels of manganese and iron. Intensity of symptoms 
of the European variety were decreased in plots cut four was reduced with decreased levels of either manganese 
or eight times at a height of 2 inches. or iron. Virus infection of deficient plants reduced the 
The data provided from these studies indicate that the chlorosis in apical leaves. The latter effect is believed 
upright European type is unable to withstand either the to be due to translocation of chloroplast components from 
competition from tall, aggressive plants or the excessive the basal leaves, released as a result of chloroplast dis- 
defoliation resulting from frequent cuttings. While the integration by virus. | 
prostrate Empire type is unable to withstand this sort of Manganese deficient tissue had a greater wet weight 
competition, it is able to survive and develop favorably and a lower dry weight than normal tissue. Tissue thick- 
when this competition is reduced by a cutting frequency ness and cell size of manganese-deficient tissue was 
that is detrimental to the more upright competing species. greater than normal. Total nitrogen of manganese-defi- 
This indicates that the stand of the prostrate type of birds- cient tissue was greatly reduced. Both wet and dry weights 
foot trefoil may best be maintained by heavy grazing and/or of iron-deficient tissue exceeded those of normal tissue, 
frequent clipping in the event of excessive competition from but the per cent dry matter was about equal. 
forage plants or weeds. 105 pages. $2.00. Mic 57-3396 Virus concentration in manganese-deficient tissue 
reached a higher level than in normal tissue when virus 
was assayed on either a wet or dry weight basis. This was 
true for both systemically infected and incubated, inocu- 
lated leaf discs. Virus multiplication apparently proceeds 
at a greater rate in chlorotic, manganese-deficient leaf 
MANGANESE AND IRON NUTRITION OF NICOTIANA tissue than in normal tissue, indicating an independence 
TABACUM L. IN RELATION TO MULTIPLICATION of virus synthesis with regards to manganese controlled 
OF TOBACCO MOSAIC VIRUS enzyme systems. 
Moderate iron-deficiency did not influence the concen- 
(ialention Mo 23, $38) tration of virus obtained from leaf samples of leaf discs. 
George William Welkie, Ph.D. Extreme iron-deficiency did, however, reduce virus con- 
The University of Wisconsin, 1957 centration. Only at a low critical level did deficiency of 
iron have a greater limitation on virus multiplication than 
Supervisor: Professor G. S, Pound on host growth. At this level host metabolism was so un- 
balanced that roots excreted large amounts of a yellow 
The influence of manganese and iron nutrition of to- pigment which had some of the properties of riboflavin. 
bacco was studied with relation to the multiplication of 67 pages. $2.00. Mic 57-3397 
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THE DEVELOPMENT OF THE BRONCHIAL ten millimeters (crown-rump length) were examined in 
DIVERTICULA IN BLARINA BREVICAUDA (SAY) cross, sagittal, and coronal sections, with sixteen to eight- 
AND ITS BEARING ON BRONCHIAL EVOLUTION een millimeter specimens prepared by dissection and sec- 

AND ANOMALIES tions of the thorax. Mouse embryos of comparable devel- 





he opment were used for comparative reference. 
(Publication No. 23,113) This study indicated that the atypical growth of the 

Wesley Wilkin Parke, Ph.D. Blarina lung is permitted by an unusual degree of visceral 
The University of Connecticut, 1957 asymmetry and its effect upon the developing body cavities. 
The early leftward displacement of the heart and stomach 

The right bronchus of the short-tailed shrew, Blarina enlarges and prolongs the continuity between the right 
brevicauda (Say), terminates in the costophrenic sinus as pleural space and the expanding omental bursa. The di- 
two extrapulmonary diverticula. Multiple branching and verticulate growth is first apparent at the five millimeter 
variable amounts of parenchymal tissue noted in a few stage and subsequently extends into the vestibule of the 
cases suggested that the embryology of these structures omental bursa, showing the potential of becoming a respir- 
may have bearing upon anomalous bronchial conditions atory component. The major bronchi involved continue to 
and the evolution of diverse types of mammalian bronchial produce secondary branches within the accompanying 
patterns. mesenchyme with an apparent lack of intrinsic regulation 

Series of Blarina embryos of four to five, and nine to of the extent of their growth. 
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Differential development of the thorax and completion 
of the diaphragm confines the appendage to the pleural 
cavity prior to the nine millimeter stage. Closure of the 
right costophrenic sinus compresses the appendage be- 
tween the costal and phrenic pleurae, effecting the loss of 
the secondary branches with a marked reduction in the 
relative amount of mesenchyme. During this process a 
condensation of mesenchyme about the diverticulate bron- 
chi indicates the formation of the exceptionally heavy 





bronchial musculature that is characteristic of these 
structures in the adult. 

The observed sequences in the morphogenesis of the 
diverticula may illustrate the role of mechanical inhibition 
and plasis in the production of bronchial anomalies, and 
the manner in which neomorphic components may phylet- 
ically alter the bronchial pattern coincident with changes 
in thoracic dimensions. 


41 pages. $2.00. Mic 57-3398 
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A STATISTICAL STUDY OF NEW WORLD LANGUAGES 
(Publication No. 22,703) 


Joe Eugene Pierce, Ph.D. 
Indiana University, 1957 


The purpose of this investigation was to test the hy- 
pothesis that a classification of languages on the basis of 
the number of series of stops in their consonant systems 
results in a meaningful typology. The first step was to 
extract from leading journals phonological descriptions __ 


for languages of the new world. Descriptions for 176 iis | 


guages from Central America to the north pole, from the 
east to the west coast, and scattered sporadically over 
South America were found. 

Next, a rapid method of phonemicizing was devised, 
and the phonemes reduced to a common set of symbols. 
Then a count was made to determine how many languages 
contained each phoneme. These were then plotted against 
their frequency of occurrence in order of descending mag- 
nitude. The plotted points fell into three distinct distribu- 
tions, the first group occurred in over 86% of the sample, 
the second in from 49% to 71%, and the third in less than 
30%. Typical consonants, i.e. those in the first group, 
were: /p/, /t/, /k/, /s/, /m/, /n/, /w/, /y/, and /h/, for 
the sample as a whole. 

Then the consonant systems were classified into types 
I, 0, OF, and IV on the basis of the number of series of 
stops, i.e. type I had one series of stops, type I had two, 
etc. Then each type was examined following the above 
described procedure. 

Phonemes typical of type I were: /p/, /t/, /k/,/ s/, 
/m/, /n/, /w/, /y/, and /h/, which formed a clustering of 
points occurring in over 82% of the languages of the type. 

Systems of type II formed two sub-types, which were 
labelled ITA and IIB, the former characterized by voiced 
vs non-voiced stop series, and the latter by glottalized vs 
ae series. 

The typical consonants for type IIA were: /b/, /d/, 
/g/, /p/, /t/, /t8/, /k/, /x/, /8/, /8/, /V/, /m/, /n/, /w/, 
/y/, and /h/, which formed a clustering of points occurring 
in over 66% of the languages of the type. 

The typical consonants for type IB were: /p’/, /t’/, 
/k?/, /p/, /t/, /ts/, /k/, /?/, /8/, /V, /m/, /n/, /w/, 
/y/, and /h/, which formed a clustering of points occur- 
ring in over 79% of the type. 

The typical consonants for type I were: /b/, /d/, /g/, 





/v/, /«/, /p/, /t/, /ts/, /t8/, /k/, /?/, /s/, /8/, /V, 
/x/, /m/, /n/, /w/, /y/, and /h/, which formed a cluster- 
ing of points occurring in over 74% of the type. 

There were only five languages of type IV in the sam- 
ple, so no statistical check was made on this type. 

The above described procedure was extended to the 
vowels. However, because of the quality of the descrip- 
tions, it was extremely difficult to evaluate the results. 
Type I systems had /i/, /e/, /a/, /o/, and /u/; type II 
/i/, /e/, /a/, /0/, /w/, /3/, and length; and type III had 
/i/, /e/, /a/, /0/, /u/, and length; as typical phonemic 
elements. Type II was not subdivided here as for the con- 
sonants, because the two sub-types were characterized by 
the same group of vocalic elements. 

Since certain phonological elements are found with a 
much greater frequency in one type than with another, the 
hypothesis set up in the first paragraph was verified by the 
investigation. 236 pages. $3.05. Mic 57-3399 


PHONOLOGY AND MORPHOLOGY OF HOPI-TEWA 
(Publication No. 22,718) 


John Foster Yegerlehner, Ph.D. 
Indiana University, 1957 


This thesis presents an analysis of the phonemic sys- 
tem and the morphology of the word of the language called 
Hopi-Tewa (known also as Hano and as Arizona Tewa), an 
American Indian language spoken in northeastern Arizona. 

CHAPTER ONE presents the phonemes. These divide 
into consonants and vowels. The consonants further sub- 
divide into stops (a voiceless series and a voiced series), 
nasal continuants, sibilant, lateral, and glides. There are 
four series of vowel phonemes. These are as follows: (1) 
a non-nasalized series with high tone; (2) nasalized with 
high tone; (3) non-nasalized with low tone; (4) nasalized 
with low tone. Distributions of phonemes are given in 
terms of their occurrences within a macrosegment which 
is defined by terminal junctures and within a syllabic ma- 
trix. The macrosegment is termed the contour. Conso- 
nant clusters are listed in terms of those which may occur 
in contour-initial position and those which may appear in 
contour-final position. Medial clusters which are not iden- 
tical with clusters which occur in initial or final position 








The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





BACTERIOLOGY 


2117 





are for the most part analyzable as sequences of final con- 
sonant(s) plus initial consonant(s). 

CHAPTER TWO presents Verb morphology. The min- 
imum Verb word consists of a Verb stem plus an affix 
(either a prefix or a suffix). This model can be expanded 
to include as many as a dozen morphemes in sequence. In 
Verb-word initial position there is a prefix marking nega- 
tion. Following this there are prefix sequences (whose 
segmentation presents certain difficulties) marking person, 
number, and status as agent, recipient, or possessor. This 
set of prefix sequences is shown to consist of several sub- 
sets on the basis of the privileges of combination of the 
various members with Pronouns (a subclass of animate 
Nouns) standing outside the Verb word. In the position 
following the prefix sequences just referred to there may 
stand a Noun stem or a Particle. Non-Verb stems which 
appear within the Verb-word include some Directionals as 
well. Next in order is another set of prefixes (having in- 
strumental meanings). Following these is the Verb base, 
which consists of from one to three Verb stems in sequence. 




















Following the Verb base there are suffixes falling into var- 
ious subsets and marking mode and aspect. 

CHAPTER THREE presents the morphology of Nouns 
and Directionals, two morpheme classes sharing certain 
features of distribution. By a set of criteria involving 
privileges of combination with certain affixes, Nouns are 
subdivided into animate Nouns and inanimate Nouns. 

CHAPTER FOUR deals with Particles. These are 
defined as stems which in at least some of their occur- 
rences appear in positions preceding the initial morpheme 
or following the final morpheme of the Verb word and 
which in their distributions do not conform to the criteria 
by which are defined classes Noun and Directional. 

CHAPTER FIVE deals with morphophonemics. Certain 
phonologically conditioned alternations among allomorphs 
are described. In addition, morphophonemic statements 
cover certain morphologically conditioned alternations in 
the shape of the Verb stem. 

CHAPTER SIX presents criteria by which word classes 
are established. 115 pages. $2.00. Mic 57-3400 
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THE SIGNIFICANCE OF THE BURSA OF FABRICIUS 
OF CHICKENS IN ANTIBODY PRODUCTION 


(Publication No. 22,783) 


Timothy Scott Chang, Ph.D. 
The Ohio State University, 1957 


The bursa of Fabricius of chickens has been studied by 
many research workers for the purpose of finding its func- 
tions. Preliminary investigations indicated that it plays a 
role in antibody production, especially in the early period 
of the chicken’s life. An experiment was conducted to find 
at what age chickens showed the highest antibody produc- 
tion. Chickens were injected with Salmonella typhimurium 
at 2, 3, 5, 8, 11, 16, and 20 weeks of age by the intravenous 
and intramuscular routes. The results showed that the 
titer of antibody produced by the chickens increased with 
age after they were five weeks old. Chickens eight weeks 
old or older were considered suitable for the purpose of 
studying antibody production. Intravenous injections gave 
higher antibody titer than intramuscular injections. Chick- 
ens were bursectomized at various ages and given injec- 
tions of Salmonella typhimurium or sheep red blood cell 
antigens. The results showed that bursectomy had no 
effect on antibody production when the chickens were burs- 
ectomized at ten weeks of age but had a slight effect when 
performed at five weeks of age. There was a definite 
effect on antibody production when the chickens were bors- 
ectomized at two weeks of age, especially when Salmonella 
typhimurium antigen was used. Bursectomized chickens 
showed lower titer than controls when sheep red blood 
cell antigen was used for injection. A large amount of 
antigen and more than one injection were necessary to 
secure noticeable antibody titer when intramuscular in- 
jections were used. | 

The functional relationship between the bursa of 

















Fabricius and the spleen was studied. The weight of the 
bursa or spleen had not increased at one week after splen- 
ectomy or bursectomy. However, spleen weight had in- 
creased three weeks after bursectomy in the bursecto- 
mized chickens. The spleen weight decreased slightly in 
chickens bursectomized at two weeks of age when Salmon- 
ella typhimurium antigen was injected at one day before 
bursectomy. However, the spleen weight of bursectomized 
chickens increased when the injection was made one day 
after bursectomy, and increased within 24 hours when a 
live broth culture of Salmonella typhimurium antigen was 
injected one day after bursectomy. The bursa weight of 
the splenectomized chickens increased more than that of 
the injected controls. Bursectomized and spleno-bursec- 
tomized chickens showed no antibody production when both 
killed and live bacterial antigens were injected. The 
spleen did not assume the role of the bursa in antibody 
production. The splenectomized chickens produced titer 
as high as the controls seven days after the injection of 
live bacterial broth culture. 

When a live broth culture of Salmonella typhimurium 
was injected into chickens which had been operated on at 
eight weeks of age, the mortality rate was 72.7 per cent 
in bursectomized, 100 per cent in spleno-bursectomized, 
28.5 per cent in splenectomized, and 14 per cent in the 
control chickens. The operations did not affect the eryth- 
rocyte counts, but the counts decreased slightly when the 
antigen injection was made. Leucocyte count increased 
when antigen injection was made, especially when the live 
bacterial broth was used. The results show that the bursa 
of Fabricius plays a very significant role in antibody pro- 
duction and resistance to Salmonella typhimurium infec- 
tion in the early weeks of the chicken’s life. 

115 pages. $2.00. Mic 57-3401 

















The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2118 


BACTERIOLOGY 





THE BIOLOGY OF CATALASE IN TUBERCLE 
BACILLI WITH SPECIAL REFERENCE TO THE 
INFLUENCE OF ISONIAZID 


(Publication No. 22, 595) 


Charles Mosby Coleman, Ph.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Gardner Middlebrook 


Two aspects of the relationship of catalase to the biol- 
ogy of tubercle bacilli were investigated: (1) the effect of 
sulfhydryl compounds on the growth of catalase-negative 
compared with catalase-positive strains in liquid and 
semisolid media; (2) the relationship of catalase to isoni- 
azid resistance in isoniazid-resistant tubercle bacilli. 

(1) In the study of sulfhydryl compounds, it was found 
that: (a) at the proper concentration range of sulfhydryl 
reagent, isoniazid-resistant, catalase-negative bacilli grew 
beneath the surface of semisolid agar in a disc-like zone. 
These discs of bacterial proliferation were parallel to the 
surface of the agar. The distance of the discs from the 
top of the agar was inversely related to the concentration 
of the sulfhydryl compound. No growth occurred at concen- 
trations of sulfhydryl substance which were higher or lower 
than those required to cause formation of the discs. Discs 
of growth of catalase-positive, isoniazid-susceptible tuber- 
cle bacilli occurred about 1 mm beneath the surface of the 
media at all concentrations of sulfhydryl compound less 
than the minimum inhibitory concentration. Growth inhibi- 
tion did not occur at low concentrations of sulfhydryl com- 
pound, as was the case with the catalase-negative bacilli. 
(b) Catalase or pyruvate antagonized the effects of gluta- 
thione on catalase-negative organisms, causing such or- 
ganisms to behave as phenocopies of catalase-positive 
tubercle bacilli. (c) The growth inhibition of isoniazid- 
resistant, catalase-negative tubercle bacilli by sulfhydryl 
compounds is attributed primarily to the production of 
H,O, formed by O2 oxidation of the sulfhydryl group. The 
growth inhibition of isoniazid-resistant, catalase-negative 
tubercle bacilli by normal mammalian metabolites such 
as glutathione provide the basis for a possible physiologi- 
cal mechanism for the decreased pathogenicity of catalase 
diminished strains, as well as catalase-negative strains in 
certain hosts. 

(2) In the investigation of the relationship of catalase to 
the mechanism of resistance of tubercle bacilli, several 
phenomena were observed: (a) H,QO reacted rapidly with 
isoniazid-copper complexes to yield Nz and a brown prod- 
uct. The brown product was not growth-inhibitory for 
tubercle bacilli. (b) NaN, and sulfhydryl compounds antag- 
onized the action of isoniazid on isoniazid-susceptible, 
catalase-positive bacilli and caused them to behave as 
phenocopies of isoniazid-resistant, catalase-deficient ba- 
cilli. (i) The isoniazid-resistance of catalase-positive 
tubercle bacilli was increased when grown in NaN;. Man- 
ganous ions then became inhibitory. (Hereditarily, cata- 
lase-negative organisms are inhibited by Mnt*.) (ii) Cata- 
lase-positive, isoniazid-susceptible tubercle bacilli grew 
in the presence of high, almost growth-inhibitory concen- 
trations of sulfhydryl compounds and low concentrations 
of isoniazid. Growth occurred in a manner similar to the 
catalase-negative bacilli. (c) The catalase activity of a 
tubercle bacillus (Pearson II), intermediate in resistance 
to isoniazid between catalase-negative (Pearson II) and 





catalase-positive (Pearson I), was influenced by aeration 
during growth. Catalase-activity was correlated with 
susceptibility to isoniazid. (d) The catalase activity of the 
Pearson II strain was significantly lowered when incubated 
in the presence of isoniazid. (e) Isoniazid, in high concen- 
trations in growing cultures, caused the catalase-deficient 
(Type I and Il) strains to lose their acid-fastness in the 
same manner as it caused loss of acid-fastness of Type I 
cultures. (f) Several hypotheses for the mechanism of 
resistance to isoniazid were discussed. The preferred 
hypothesis, that catalase molecules are receptor loci for 
the attachment of isoniazid to the cells, is considered to 
fit well with the experimental data of the author and of 
other investigators. 129 pages. $2.00. Mic 57-3402 


STUDIES OF THE PATHOGENESIS OF ACUTE 
INFECTION CAUSED BY LEPTOSPIRA POMONA 
IN THE HAMSTER 


(Publication No. 22,791) 


William Bradstreet Fizette, Ph.D. 
The Ohio State University, 1957 





The mechanism of pathogenesis of leptospirosis is at 
present unknown, and experimental proof of the existence 
of a leptospiral toxin is inconclusive. In the present work, 
an attempt has been made to bring into focus some of the 
more subtle relationships between the leptospiral parasite 
and the animal host which culminate in death from the 
acute disease process. The golden hamster, infected with 
a highly virulent strain of Leptospira pomona, was used 
for these studies. 

Studies of a possible alteration of the amino acid me- 
tabolism of the infected host were conducted. Paper chro- 
matograms of the serum of hamsters revealed an increase 
in the levels of the majority of the free amino acids in the 
infected animals during the terminal stages of the disease, 
probably caused by the extensive tissue destruction and 
the renal failure. However, chromatograms of cultures of 
L. pomona in Schuffner’s medium, containing both serum 
and peptone as protein sources, failed to reveal any in- 
crease in the levels of the free amino acids over a two- 
week period, several days past the time of maximum cul- 
ture growth, which indicated that the organism probably 
did not cause the extensive tissue damage by a highly pro- 
teolytic action. It was noted that an amino acid identified 
as glutamine had disappeared, and aspartic acid had de- 
creased, within a few days after maximum culture growth 
had been attained in vitro. 

An attempt was made to determine the cause of the 
characteristic hemorrhages associated with the disease. 
Studies of blood taken from diseased hamsters in the ter- 
minal stages of infection showed a slight increase in pro- 
thrombin time and a large increase in blood-clotting time. 
The administration of a wide range of dosages of both 
aqueous and oil-soluble forms of vitamin K did not de- 
crease the prevalence of hemorrhages in the infected ani- 
mals. It was concluded that the observed decrease in blood 
prothrombin was probably not the sole cause of the hemor- 
rhages. 

The administration of a wide range of dosages of dl- 
methionine, a detoxifying agent, to infected hamsters did 
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not visibly decrease the incidence of the lung hemorrhages. 
The survival times of the animals were not altered. 

Studies were made of the hemolysin produced in vitro 
by cultures of L. pomona. Both hamster and sheep eryth- 
rocytes irreversibly adsorbed a large portion of the hemo- 
lysin from solution within a relatively short time. Washed 
fragments of fresh hamster liver, kidney, and heart tissues 
also adsorbed decreasing amounts of the hemolysin in the 
order listed. 

Microscopic observation of the hemolytic process re- 
vealed a change in the shape of the erythrocytes but no 
apparent change in size. This was followed by a swelling 
which immediately preceded the lysis. 

When per cent hemolysis caused by successive dilutions 
of the hemolysin was plotted as a function of time, a series 
of sigmoid curves was obtained, with increasingly longer 
induction periods as the concentrations of the lysin de- 
creased. 

A procedure for concentrating the hemolysin fivefold to 
tenfold from culture medium was developed. Intracardial 
injection of varying amounts of a fivefold concentrate into 
six young female hamsters produced severe anemias in 
two animals. 

Both lecithin and cholesterol inhibited the hemolysin, 
lecithin almost completely, cholesterol to a lesser degree. 
Antiserum obtained from rabbits immunized against L. 
pomona also neutralized the hemolysin. 

The writer is of the opinion that the hemolysin may be 
an in vitro manifestation of a phospholipase produced by the 
leptospiras, and proposes that the substrate of the hemoly- 
sin may be the phospholipids of the surfaces of the various 
cells in the animal body. Verification of this would help 
explain the pathogenesis of leptospirosis. 

142 pages. $2.00. Mic 57-3403 











STUDIES ON HEMOBARTONELLA INFECTION 
IN THE RAT 


(Publication No. 22,516) 


Arthur Charles Ford, Jr., Ph.D 
Rutgers University, 1957 


The object of this investigation was twofold: (1) the 
induction of bartonella anemia in the rat by means of vari- 
ous stresses, and (2) the isolation and description of the 
organism involved. The anemia was induced in Sprague- 
Dawley rats by means of: (a) splenectomy, (b) infection 
with Flexner-Jobling tumors, (c) combination of tumor 
infection and various levels of casein in the diet, (d) injec- 
tions of cortisone alone, and (e) injection of cortisone fol- 
lowed by challenge with an organism .which was isolated 
from the rats under the various stresses. The organism, 
which answers the published descriptions of Hemobarton- 
ella muris, caused the development of typical anemic symp- 
toms when injected into rats undergoing cortisone treat- 
ment and other stresses. The organism was a diplococcoid 
and was found to be poorly stained by the Gram method, 
purple with Giemsa’s stain, non-acid-fast, aerobic, non- 
filterable, non-proteolytic, and somewhat fastidious in 
growth requirements. Initial isolates were made in media 
containing fresh rabbit serum. It was later found that cer- 
tain substances could be substituted for the fresh rabbit 











serum. Among these were yeast-extract media, Seitz- 
filtrates of fresh horse, beef, and veal meats as well as 
an extract of fresh carrots. The organism had enough 
characters in common with published descriptions to be 
considered as in vitro culture of H. muris. 

111 pages. $2.00. Mic 57-3404 





STUDIES ON THE MODE OF TERRAMYCIN 
INHIBITION OF ESCHERICHIA COLI 


(Publication No. 22,529) 


Kenneth Stanford Kraskin, Ph.D. 
Rutgers University, 1957 





This study was undertaken in an attempt to define the 
mode of inhibitory action of the antibiotic terramycin, on 
certain metabolic activities of Escherichia coli. 

Initially, it was found that gluconate, pyruvate and lac- 
tate were formed as a result of the growth of Escherichia 
coli in a glucose-inorganic salts medium. Likewise, pyru- 
vate and lactate were formed as a result of growth in glu- 
conate inorganic salts medium. 

The inclusion of 1.0 ug/ml of terramycin in either of 
the above media completely and irreversibly inhibited the 
growth of the organism despite the addition of a variety of 
amino acids, and/or vitamins and/or purines and pyrimi- 
dines to the media. 

Glucose catabolism by resting cells in the absence of 
terramycin resulted in the formation of lactate, while in 
the presence of the antibiotic, only pyruvate was formed. 
The antibiotic competitively inhibited the DPN-linked hy- 
drogen transfer from glyceraldehyde to pyruvate and thus 
inhibited the formation of lactate. 

Gluconate catabolism by resting cells in the absence of 
the antibiotic, resulted in the formation of pyruvate, while 
no products were detected in the presence of the antibiotic. 
Gluconate itself, was oxidized in a non-phosphorylation 
reaction and resulted in the formation of 2 ketogluconate. 
The oxidation, a DPN-linked reaction, was competitively 
inhibited by terramycin. 

The supplementation of medium with DPN, did not re- 
verse growth inhibition by terramycin, however, making 
necessary the supposition that at least one other site was 
affected by terramycin. 72 pages. $2.00. Mic 57-3405 








THE CHROMATOGRAPHIC SEPARATION AND 
BIOLOGICAL PROPERTIES OF THE OLIGOMYCINS 


(Publication No. 22,392) 


Edward Wittwer Marty Jr., Ph.D. 
The University of Wisconsin, 1957 
Supervisor: Professor Elizabeth McCoy 
Oligomycin is an antifungal antibiotic extracted from 
the mycelium of Streptomyces diastatochromogenes. Qual- 
itative chromatography with a solvent composed of water, 


ethanol, and acetic acid (70:24.25:5.75) has shown that 
two types of oligomycin product have been produced by 
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fermentation. One contains 2 active components, oligomy- 
cins A and B, of which component B is the major, and the 
other product contains 3 components designated as oligo- 
mycins A, B, and C. Oligomycin A is the major fraction 
in this product. 

Laboratory scale separation of the oligomycins has 
been accomplished by partition column chromatography 
which employs the immiscible phases from a solvent mix- 
ture of 500 ml petroleum ether, 180 ml dioxane, 65 ml 
ethanol (95 per cent), and 46.25 ml water. Analytical grade 
Celite is treated with the polar phase and then packed into 
a column tube. After introduction of the sample the column 
is developed with the organic (mobile) phase and the col- 
umn effluent is analyzed by bioassay with Glomerella cin- 
gulata as the test organism or by dry weight methods. 
Column chromatography results show that product P 1543- 
117-1, representing a product containing 2 components, 
contains approximately 15 per cent oligomycin A, 80 per 
cent oligomycin B, and 3 per cent inactive material. An- 
other product, V #4 containing 3 components, was analyzed 
to contain 68 per cent oligomycin A, 7.5 per cent oligomy- 
cin B, and 25 per cent oligomycin C. Macro columns have 
been developed and are capable of separating from 1 to 
6 ¢g of either type of mixed oligomycin product. 

Crystalline preparations of oligomycin A, B, and C 
melt at 151, 168-169, and 198-200 C, respectively, and 
their optical activity is as follows: oligomycin A, -54.5; 
oligomycin B, -49.5; and oligomycin C, -80.7. Paper 
chromatography has shown that the oligomycins are homo- 
geneous and correctly named in relation to the components 
found in chromatograms of the parent material. It has 
also been shown by chromatography that oligomycins A 
and B isolated from one product are equivalent to compo- 
nents A and B, isolated from the other type product. 

The oligomycins have a very low solubility in an aque- 
ous medium. They are slightly soluble in petroleum ether, 
benzene, and methanol, and are highly soluble in ethanol, 
isopropanol, acetone, and other common organic solvents. 
The oligomycins are stable at ordinary temperatures when 
stored as dry powders or in organic solvents such as ace- 
tone or ethanol. Aqueous suspensions of the individual 
antibiotics lost no activity when stored at 5 C for 14 days. 
Storage in a neutral phosphate buffer at 37 C resulted in 
a 38, 55, and 46 per cent loss in activity for oligomycins 
A, B, and C, respectively. Exposure of the antibiotics to 
94.5 C over a 2 hour period resulted in less than 35 per 
cent inactivation. Little inactivation of the compounds 
resulted when they were incubated for 5 days in a growing 
mixed population from soil or feces. 

The oligomycins are not active against bacteria, and 
except for specific species they are not active against 
actinomycetes, yeasts, or the common skin fungi. They 
are active against a variety of true fungi, including many 
plant pathogens. Quantitatively, oligomycin A is up to 10 
fold more active against some fungi than are oligomycin 
Band C. Against specific organisms the oligomycins 
showed equal activity. Blastomyces dermatitidis, in both 
yeast and mycelial phases, is completely inhibited by 0.1 
ug of each of the oligomycins. Parenteral toxicity deter- 
minations in mice show oligomycins A, B, and C to have 
an LDso of 1.5, 2.9, and 8.3 mg/kg, respectively. 

131 pages. $2.00. Mic 57-3406 








BACTERIAL METABOLISM OF UNSATURATED 
FATTY ACIDS 


(Publication No. 22,861) 


William Michael O’Leary, Ph.D. 
University of Pittsburgh, 1957 


This investigation was undertaken for two purposes. 
The first was to determine whether or not certain bacteria, 
known to contain appreciable amounts of long chain unsat- 
urated fatty acids, were able to produce these acids by 
dehydrogenation of analogous saturated fatty acids. The 
second purpose was to study the replacement of biotin in 
the nutrition of various lactobacilli with unsaturated fatty 
acids having chain lengths of less than eighteen carbon 
atoms. It was hoped that such studies might contribute to 
the elucidation of the nature of unsaturated fatty acid me- 
tabolism and biosynthesis in bacteria. 

The fatty acid dehydrogenation activities of Agrobacte- 
rium tumefaciens, Lactobacillus arabinosus, Lactobacillus 








casei, and Lactobacillus delbrueckii were investigated 











using a modified Thunberg technique. The influence of 
cellular preparations, substrates, buffers, hydrogen ac- 
ceptors, co-factors, activators, pH, and temperature were 
evaluated. Under the experimental conditions employed, 
none of the organisms studied produced long chain unsatu- 
rated fatty acids by the dehydrogenation of saturated acids. 

Microbiological assay techniques employing the three 
lactobacilli listed above were used to study the biotin- 
replacing activities of a number of unsaturated fatty acids 
ranging in chain length from four to 18 carbon atoms. 

It was found that, in addition to the 18 carbon atom un- 
saturated fatty acids already known to be active, cis,9,10- 
hexadecenoic, cis-7,8-tetradecenoic, and cis-5,6-dodec- 
enoic acids could also replace biotin in the nutrition of all 
the lactobacilli studied. In some cases, minute amounts of 
biotin were required for growth stimulation by these acids. 

Tween 40 (polyoxyethylene sorbitan monopalmitate) was 
shown to markedly affect the biotin replacing activities of 
the fatty acids studied, enhancing the activities of the 
longer chain acids and inhibiting the activities of the 
shorter acids. It was found that this effect could be dupli- 
cated with small amounts of palmitic, myristic, and lauric 
acids. 

The inability of the bacteria employed in this study to 
dehydrogenate long chain saturated fatty acids suggests 
that, at least in these bacteria, it is necessary to look for 
some other biosynthetic mechanism by which long chain 
unsaturated fatty acids may be formed. The studies of the 
biological activities of shorter chain unsaturated fatty 
acids suggest that it may be fruitful to consider the pos- 
sibility of biosynthesis of long chain unsaturated fatty acids 
by the progressive lengthening of shorter chain unsaturated 
acids. 104 pages. $2.00. Mic 57-3407 
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BIOLOGICAL AND BIOCHEMICAL PROPERTIES 
OF POLYENE ANTIBIOTICS 


(Publication No. 22,541) 


Richard Alfred Pledger, Ph.D. 
Rutgers University, 1957 


Four aspects of polyene antibiotics have been investi- 
gated. A survey of soil Streptomyces producing polyene 
substances, detected by spectrophotometric analysis, has 
demonstrated the isolation of 26 heptaene producers and 
2 pentaene producers. The heptaenes were characterized 
as belonging to the ascosin-trichomycin-candicidin group, 
all possessing antifungal activity. The pentaenes, isolated 
from pig sty soil, were not produced in sufficient quantity 
to designate any significance to their lack of antimicrobial 
activity. 

A heptaene has been demonstrated to be produced by 
Streptomyces griseus 3570, the candicidin producing strain, 
in sterile soil supplemented with starch and soy bean meal. 
Antifungal activity of extracts of the soil was demonstrated. 
No activity was observed with uninoculated or unsupple- 
mented soil. 

The development of resistance to candicidin, candidin, 
filipin, and nystatin by Candida albicans and Saccharomyces 
cerevisiae was investigated. Resistant strains were not 
obtained. 

Candidin has been shown to be a fungicidal antibiotic. 
Nonmultiplying cells, permanently inhibited by the action 
of the antibiotic, have been shown to be capable of oxidiz- 
ing glucose, malate, succinate, pyruvate, and fumarate. 
Oxidation of succinate and isocitrate by cell-free extracts 
of Hansenula anomala was not inhibited by 100 mcg/ml 
candidin. 

Serum albumin and egg albumin produced a bathochromic 
effect on the light absorption spectrum of candidin. Cell- 
free extracts of H. anomala and Aerobacter aerogenes 
similarly produced the bathochromic effect. 

Particulate fractions of H. anomala and A. aerogenes 
bound a significant quantity of candidin; however, whole 
cells of only the yeast were able to bind the antibiotic. It 
is concluded that resistance of bacteria is due to the ina- 
bility of candidin to gain entrance into the cell. After 
suspension in candidin, the whole cells and particulate 
fractions of the yeast could be demonstrated spectrophoto- 
metrically to have bound the antibiotic. The mode of action 
of candidin thus appears to be a combination with certain 
proteins of the cell resulting in the inhibition of multipli- 
cation. 

Approximately 7 x 10° mcg candidin/mg dry weight 
H. anomala or 1.1 x 10° molecules of candidin/cell was 
bound from an aqueous solution of the antibiotic. 

108 pages. $2.00. Mic 57-3408 
































ISOLATION, CHARACTERIZATION AND PROPERTIES 
OF MYCOTHRICIN AND MYCOTHRICIN A, 
TWO NEW BASIC ANTIBIOTICS 


(Publication No. 22,542) 
Govindachetty Rangaswami, Ph.D. 
Rutgers University, 1957 


Chairman: Dr, Selman A, Waksman 


In a search for actinomycetes with combined antibacte- 
rial and antifungal properties, two strains belonging to the 
Streptomyces lavendulae group were isolated from a soil 





sample. The antibiotic substances produced by them were 
characterized and named mycothricin and mycothricin A. 

The two substances are complex polypeptide antibiotics, 
distinct from the other known substances, but related to the 
streptothricin group in certain physical, chemical, and 
biological properties. They can be differentiated from 
other members of this group on the basis of their activity 
ratios on certain bacteria and fungi, and also by paper 
chromatography. 

Both of these antibiotics are basic, water-soluble, and 
thermostable. Acid hydrolysis of the two substances and 
subsequent differentiation on paper chromatograms showed 
the presence of five ninhydrin-positive components in each, 
three of which seem to correspond to f-lysine, serine, and 
roseonine or geamine, respectively. Mycothricin is com- 
paratively more antifungal than mycothricin A. It is also 
more thermostable and partially inactivated by cysteine. 
Subcutaneous injection of partially purified preparations 
into mice showed that both the substances were more toxic 
than streptothricin with a certain degree of delayed toxicity. 
Of the two, mycothricin was comparatively less toxic than 
mycothricin A. 

Factors influencing the production of the two antibiotics 
in shake flasks were studied. The optimum conditions 
necessary for producing mycothricin A in the pilot plant 
were also investigated. Synthetic media for producing the 
two antibiotics were worked out. 

The isolates, 3716 and 3717, producing mycothricin and 
mycothricin A, respectively, were studied for their mor- 
phological, cultural, and physiological properties in com- 
parison with representative strains of the group. On the 
basis of the results obtained, 3716 is included under the 
species S. lavendulae. The isolate 3717, though governed 
by the broad description of the group, is distinct from the 
rest in certain morphological, cultural, and physiological 
characters. 

The in vitro effect of mycothricin on plant pathogenic 
bacteria and fungi was tested by the agar-streak-dilution, 
culture-disc, and spore-germination methods. 

Mycothricin had no adverse effect on the germination 
of wheat, cucumber, and tomato seeds when treated at 
2,500 ppm for one hour. The antibiotic was non-toxic to 
wheat, cucumber, and tomato seedlings when sprayed at 
2,500 ppm. When wheat seed, internally infected with 
Helminthosporium sp., was treated with the antibiotic, 














there was increased germination of the seed due to the 
inhibition of the fungus. 

Mycothricin was found to be absorbed through cut ends 
of shoots and roots of tomato and cucumber plants and 
translocated systemically. The antibiotic was also ab- 
sorbed by the leaf tissue when sprayed. 

Mycothricin and mycothricin A were found to be active 
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against larvae and adults of Rhabditis briggasae and larvae 
of trychostrongyle nematodes at low concentrations. 
148 pages. $2.00. Mic 57-3409 





MODIFICATION OF TUMOR-RESPONSE TO ROUS 
SARCOMA VIRUS (RSV) BY HYDROCORTISONE 
AND XEROSIN 


(Publication No. 22,543) 


Frank Joseph Rauscher, Ph.D. 
Rutgers University, 1957 


Numerous investigations have shown that, under the 
proper conditions, cortisone can produce both desirable 
and undesirable effects in both experimental viral diseases 
and chemically induced or transplanted tumors. The pur- 
pose of the studies reported here, was to ascertain what 
effects, if any, cortisone and hydrocortisone had on the 
tumor latent period and tumor response of virus-induced 
Rous sarcoma in young chicks. In addition, xerosin a bac- 
terial product possessing unique biological properties but 
which is devoid of antiviral activity, was tested in a man- 
ner similar to that employed for the adrenocortical hor- 
mones. 

Daily intramuscular injections of both hydrocortisone 
or xerosin, given at different dosage levels, were begun 
either before, on the day of, or after infection with stable 
standard preparations of Rous sarcoma virus (RSV) inocu- 
lated into the subcutaneous tissue of the left wing web of 
2- to 7-day-old unsexed white Leghorn chicks. Each chick 
was individually marked with a numbered, metal wing band 
and all were examined daily for 4 weeks. 

When large amounts of RSV were inoculated subcutane- 
ously into chicks pretreated with either 1 mg or 0.5 mg, 
the tumors appeared later and 100% were greatly altered 
in appearance. Tumors produced in control birds were 
multiple, soft, grossly invasive and grew rapidly, whereas 
hydrocortisone-induced atypical tumors were single, firm, 
sharply circumscribed and grew very slowly. The latent 
period in birds injected daily with 0.02 mg of hydrocorti- 
sone was not affected, and tumors which appeared were 
typical and grew more rapidly than those of control birds. 
When injections of hydrocortisone were begun after inocu- 
lation of RSV, the tumors were typical and invasive, and 
grew more rapidly than tumors in control birds. Fluoro- 
hydrocortisone was equally as effective as hydrocortisone 
in modifying tumor response while cortisone was without 
effect at the same dosage levels. Furthermore, the per- 
cent of chicks in which atypical tumors developed was 
related both to the dosage of each hormone and to the 
amount of virus used to initiate the tumor. The virus con- 
tent of altered tumors removed from birds pretreated with 
hydrocortisone was only slightly lower than that of typical 
tumors removed from control birds. 

Xerosin effectively prolonged the latent period of high 
dose tumors developing in chicks, either when daily treat- 
ment was begun 2 days before infection or delayed until 
the day on which a tumor appeared in the wing web. Also, 
xerosin more effectively modified tumor response in that 
the incidence of atypical tumors (50-60%) was the same in 
chicks either when treatment was begun before or after 
infection. When chicks were inoculated with very dilute 





RSV (107°), xerosin not only prolonged the latent period 
more effectively but also increased the incidence of altered 
tumors. Xerosin-induced, atypical tumors contained virus 
that produced typical invasive tumors after subinoculation. 
When daily injections of xerosin were discontinued in 
chicks with atypical tumors, each atypical tumor continued 
to grow slowly and remained hard and non-invasive. There 
was a striking similarity between the gross appearance of 
the atypical tumors induced by xerosin and those produced 
by hydrocortisone. However, the latter promptly reverted 
to typical invasive tumors when hydrocortisone was dis- 
continued. 

The failure of modified tumors to remain altered fol- 
lowing discontinuance of hydrocortisone in contrast to the 
xerosin-induced atypical tumors which did not revert to 
fast growing, grossly invasive tumors following cessation 
of treatment, may be due to the fact that cortisone mark- 
edly lowers host resistance whereas xerosin, apparently, 
does not. If this were found to be true, the immune re- 
sponse to other tumor viruses may parallel that of the 
non-neoplastic animal viruses. 

87 pages. $2.00. Mic 57-3410 


STUDIES ON CRYPTOCOCCUS NIGRICANS, 
NOV. SP., AND OTHER BLACK YEASTS 


(Publication No. 22,544) 


Marvin A. Rich, Ph.D. 
Rutgers University, 1957 


The so-called black yeasts are a relatively unstudied 
group of microorganisms. At one time or another mem- 
bers of the genera Dematium, Torula, Pullularia, Monilia, 
and Trichosporon have received this appelation. 

During a comparative study of these organisms, a here- 
tofore undescribed organism representing a new species 
of a genera whose members have never before been in- 
cluded in the black yeasts, was discovered. This study 
deals primarily with this organism which on the basis of 
pathogenicity, serological, nutritional, and cultural studies 
was named Cryptococcus nigricans and characterized as 
follows: 




















Standard Description of Cryptococcus 
Nigricans, Nov. Sp. 














Cellular morphology: After four days on Sabouraud-Dex- 
trose agar, cells oval to round 5.0 to 7.5 microns in diam- 
eter. Reproduction by multilateral budding. Cells sur- 
rounded by heavy capsule. 


Growth in liquid medium: Slow growing, discrete black 
particles, formation of ring followed by tough convoluted 
pellicle. Formation of polysaccharide results in slimy 
semi-solid mass. 








Filamentation: Neither true nor pseudomycelial formation 
was ever observed. 





Colonial morphology: Growth is initially raised and mu- 
coid, becomes tough and wrinkled with age. Characteris- 
tic jet-black coloration is always present. 





Pathogenicity: No pathogenicity for mice when injected 
either intravenously or intraperotineally. 
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Fermentation (production of acid or gas): 

Glucose: slight acid Sucrose: trace acid 

Galactose: ~ Lactose: - 

Maltose: trace acid Raffinose: - 
Melibiose: - 


Carbohydrate assimilation: 
Glucose: + 
Galactose: - 
Sucrose: + 


Assimilation of KNOs: 


Reduction of nitrate to nitrite: 








Maltose: 
Lactose: 


positive. 








positive. 











Utilization of ethanol as sole carbon source: negative. 











Splitting of esculin: positive. 





Splitting of urea (Christensen’s Medium): positive. 








As a result of extensive carbon nutritional studies (150 
carbon compounds were tested as sole carbon source), the 
enzymatic potential (with respect to carbon metabolism) of 
the organism was determined. Similarly, by comparing 
the structure of those carbohydrates utilized, it was possi- 
ble to determine the spatial configuration necessary for 
carbohydrate degradation by this organism. 

Metabolic studies employing manometric and chroma- 
tographic techniques disclosed a non-phosphorylative oxi- 
dation of glycerol to saccharic acid. Among the interme- 
diates tentatively identified were glyceraldehyde, glucose, 
and gluconate. Gluconate was oxidatively decarboxylated 
to pentose during this reaction. 

As a result of comparative pathogenicity studies, em- 
ploying members of the genera Dematium and Pullularia, 
as well as the organism of primary interest, three of the 
four strains of Dematium nigrum were found to produce a 








neurological syndrome followed by death, when injected 
into mice. Pathogenicity had never before been described 


for Dematium nigrum. 171 pages. $2.25. Mic 57-3411 





AGGLUTINATION OF ANTIBODY COATED ION 
EXCHANGE RESIN PARTICLES BY VIRAL ANTIGENS 


(Publication No. 22,418) 


Diego Roberto Segre, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor S, H. McNutt 


In many cases, the combination of antigen with its spe- 
cific antibody does not result in a visible reaction, and 
indication that an antigen-antibody combination has taken 
place must be obtained by indirect means. Such indirect 
means have included coupling of the antigen with relatively 
large, insoluble particles. The antigen-coated particles 
are then agglutinated upon addition of the specific antibody. 

Coating of insoluble particles with antibody, followed 
by addition of antigen to cause agglutination, should also 
result in a satisfactory test. This technique should be 
applicable with little or no change to many antigen-antibody 
systems because different antibodies have in most cases 
the same, or similar, chemical nature. It should also be 
possible to obtain antibody in a state of purity sufficient to 





allow effective coating of the insoluble particles more 
easily than some of the infectious antigens, particularly 
viral antigens. 

A new serological test was developed along these lines. 
Antibody (gamma globulin from the serum of hyperimmu- 
nized animals) was adsorbed on particles of the anion ex-’ 
changer, Amberlite IRA-400. Such antibody-coated parti- 
cles were then agglutinated upon addition of materials con- 
taining the specific viral antigen. Viral antibodies were 
also detected in convalescent serums by means of an inhi- 
bition reaction in which dilutions of the test serum were 
pre-mixed with amounts of virus known to cause agglutina- 
tion. The test was applied to the viruses of hog cholera 
and vesicular stomatitis. Hog cholera virus was detected 
in the serum of experimentally infected pigs, from three 
to six days after exposure, and in the spleen and kidney of 
the same pigs seven days after exposure. The serums 
from four pigs involved in an outbreak of hog cholera were 
tested. Three serums were found positive, one negative. 
Hog cholera virus was detected in the spleen and kidney of 
one pig from the same herd, and in two commercial prep- 
arations of hog cholera virus (whole infected blood). Ve- 
sicular stomatitis virus was detected in several pools of 
allantoic fluids from infected chicken embryos. Resin 
particles coated with antibody to the New Jersey type of 
vesicular stomatitis virus were agglutinated by both New 
Jersey and Indiana type viruses. Antibodies were detected 
by the agglutination-inhibition test in immune hog cholera 
and vesicular stomatitis serums. The advantages and 
limitations of the newly described test are discussed. 

50 pages. $2.00. Mic 57-3412 


CHARACTERIZATION OF 
STAPHYLOCOCCUS BACTERIOPHAGES 


(Publication No. 22,419) 


Joseph Tobey Seto, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Joe B. Wilson 


A study on the characterization of staphylococcus 
phages was undertaken because it is possible that these 
phages may be in some way associated with the “patho- 
genic” nature of staphylococci. Seven phages, 42D, S1, 
S2, S3, S4, S5, and S6, were selected for the study. Six of 
these phages were isolated in our laboratory for an epizo- 
otic study of bovine mastitis. During the course of the 
present study 12 additional phages were isolated. 

Phages S1 and S2 were derived from phage 42D by 
phage “adaptation”; phages S4, S5, and S6 were derived 
from phage S3 also by “adaptation”. The “adapted” phages 


- were prepared by propagating phages 42D and S83 on cul- 


tures of staphylococci other than their respective propa- 
gating strains. As a consequence the “adapted” phages so 
isolated were detected owing to their difference in host 
range (plating efficiency) as compared to the host range of 
the phages from which they were derived. 

In addition to the host range, the following characteris- 
tics of the seven phages were studied: serology, morphol- 
ogy, propagation in broth, adsorption of phage to host bac- 
teria, latent period, burst size, and the nature or lineage 
of the “adapted” phages. 
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Phages 42D, S1, S2, S3, S4, and S5 were designated as 
serotype B phages and phage S6 was designated as serotype 
A. The serotypes were determined by cross neutralization 
tests against antiphage sera S5 and S6. Serum neutraliza- 
tion constants (K values) were also calculated. Since the 
K values of the antiserum S5 against the serotype B phages 
were relatively similar, those phages were considered as 
closely related phages. Moreover, the serotype B phages 
were shown to be morphologically similar and the serotype 
A phage S6 was shown to be similar to another serotype A 
phage, 3A, as determined by electron microscopy. The 
serotype B phages were smaller than and structurally dis- 
tinguishable from the serotype A phages. : 

It has been reported that not all staphylococcus phages 
could be propagated in broth. We have found that all the 
phages we isolated could be propagated in broth and that 
the critical step was to use a rotary shaker during the in- 
cubation period. We also found that in order to get 90 per 
cent or more phage adsorbed to host bacteria within a 
short time (five minutes), it was necessary to use the ro- 
tary shaker during the adsorption period. Moreover, all 
of the phages tested were adsorbable to any of the indicator 
strains, which indicated the non specific adsorptive nature 
of staphylococcus phages. 

The latent period, burst size, and the lineage of the 
phages were studied by single step growth curve experi- 
ments. The latent period of phage 42D was 30-35 minutes; 
the latent period of the other six phages was 20-25 min- 
utes. The burst size of phage S6 was 40 particles per 
burst and 60 particles per burst for phage S4; the burst 
size of the other phages ranged from 100-140 particles 
per burst. By assaying the phage progeny of single bursts, 
we tentatively showed that the “adapted” phages S1, S2, S3, 
S4, and S5 were derived as a consequence of phenotypic 
and genotypic changes during phage “adaptation”. On the 
other hand, phage S6 was found to have been selected from 
contaminated phage stocks of phage S3. 

Owing to the fact that most coagulase positive staphylo- 
cocci have been shown to be lysogenic or carrying phages, 
it has been our hypothesis that the “adapted” phages we 
isolated were phages that had undergone a combination of 
genotypic and phenotypic changes of the known types of 
phage host interactions such as phage recombination, phe- 
notypic mixing, or host induced modification. Further 
studies to demonstrate any of these interactions were not 
done since we were unable to detect plaque type markers 
(mutants), which are essential for conducting such studies. 

72 pages. $2.00. Mic 57-3413 


SOME PHYSIOLOGICAL STUDIES ON THE DIGESTION 
OF CELLULOSE BY RUMEN MICROORGANISMS 


(Publication No. 22,825) 


Harvey Junior Stiffler, Ph.D. 
The Ohio State University, 1957 


Attempts on the part of most investigators to isolate 
pure cultures of cellulolytic bacteria from the rumen have 
met with failure. This failure has been due largely to the 
lack of knowledge of the nutritional requirements of such 


organisms and to their anaerobic nature. No technique 
exists which enables an investigator to isolate pure 





cellulose-digesting organisms from the rumen with any 
consistent amount of success. The goals of the present 
study were to accomplish this end and to investigate the 
nutritional requirements of these organisms. In the study 
the techniques used by other workers in the field as well 
as modifications of these and other techniques were em- 
ployed. 

As the study progressed it became increasingly appar- 
ent that additional information about factors stimulatory to 
cellulose digestion was needed before pure cultures could 
be isolated and studied. No such study had been made with 
cultures maintained on laboratory media and digesting 
soluble cellulose, and it was felt that factors found to be 
stimulatory to such a mixed sulture, when added to a me- 
dium, would enhance the isolation of pure cellulose-digest- 
ing cultures. Such a study would also add to the existing 
knowledge of cellulose breakdown by rumen bacteria. 

The digestion of carboxymethylcellulose (CMC) by 
mixed rumen cultures was determined by following the 
change in viscosity produced in a 1 per cent CMC medium. 
A mixed culture obtained from the rumen of a fistulated 
sheep was transferred in a 1 per cent CMC medium. By 
adding various substances to a basal medium, a study was 
made to determine which of the added factors was stimu- 
latory to the digestion of CMC by this culture. An in- 
creased rate of CMC digestion was obtained by the addition 
of valeric, butyric, or isobutyric acids. Butyric acid was 
slightly more stimulatory than was either valeric or iso- 
butyric. A combination of all three acids in the medium 
gave no better digestion of CMC than did butyric acid alone. 
Glucose in a concentration of 0.15 per cent was found to be 
stimulatory to the breakdown of CMC. Biotin and p-ABA 
had only a slight stimulatory effect on the process of CMC 
breakdown in the complex media employed. A medium 
containing yeast extract but no rumen juice gave nearly as 
fast a rate of CMC digestion as did a medium containing 
only rumen juice. The incorporation of urea into a medium 
containing no yeast extract or rumen juice resulted in 
practically no decomposition of CMC. Calcium chloride in 
a concentration of 2.5 mg. per 100 ml. of medium gave bet- 
ter digestion. Calcium chloride alone gave better digestion 
than it did in combination with four other salts commonly 
employed in media for culturing cellulolytic bacteria. The 
concentration of calcium chloride necessary for the fastest 
rate of cellulose digestion was found to be in the range of 
from 2.5 to 3.25 mg. per 100 ml. of medium. 

Media containing 3 per cent soluble CMC combined with 
0.5 per cent agar-agar were found to be ideal for the plat- 
ing of rumen organisms. Such media provided a convenient 
material for plating organisms in the presence of cellulose 
substrate. 

The medium containing the substances found to be stim- 
ulatory to cellulose digestion was used in an attempt to 
isolate pure cultures of cellulolytic bacteria. None of the 
isolates obtained from an actively cellulolytic mixed cul- 
ture was able to digest cellulose. 

The possibility that cellulose digestion occurs only as 
the result of a synergistic action was discussed. 

79 pages. $2.00. Mic 57-3414 
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SOME PHYSIOLOGICAL STUDIES OF THE 
PHOTOSYNTHETIC AND DARK METABOLISM 
OF PURPLE SULFUR BACTERIA 


(Publication No. 22,827) 


John Jacob Taylor, Ph.D. 
The Ohio State University, 1957 


Twenty-two pure cultures of purple sulfur bacteria 
were isolated from samples of mud and water taken from 
or near the Lake Erie islands. All strains examined grew 
photosynthetically at the expense of sulfide, thiosulfate, 
sulfhydrate, and dithionate, and fixed atmospheric nitrogen 
in the absence of ammonium salts. Sulfide was oxidized at 
an average rate of about 20 mg. as H2S per day. Sulfur was 
stored as intracellular droplets with 0.1 per cent sulfide 
and 0.3 per cent thiosulfate, but never with 0.1 per cent 
thiosulfate. Endogenous sulfur in 0.05 ml packed cells was 
completely oxidized in four weeks to 3.2 x 10°* grams sul- 
fate as H,SOQ,. Chromatograms never revealed the pres- 
ence of C, to C, fatty acids in culture filtrates. Growth 
did not occur on media containing sodium sulfite. 

Of the organic sulfur compounds investigated, only so- 
dium thioglycollate at concentrations of 0.01 to 0.025 M 
sustained growth of the organisms in the light. Sulfur was 
not stored within cells grown in thioglycollate. 

When examined manometrically, cells having sulfur 
available as internal sulfur granules, or external thiosul- 
fate in solution, assimilated carbon dioxide in the light. 
Without an available sulfur source, there was no uptake. 

In the presence of thioglycollate, carbon dioxide fixation 
was inhibited in proportion to the concentration of thiogly- 
collate added and was nearly complete at 0.05 M. Thiogly- 
collate could be recovered titrimetrically at the same con- 
centration as that initially added following inhibition stud- 
ies. Glycolic acid was inhibitory to a similar extent at 
equimolar concentrations. 

Carbonate assimilation was observed with thioglycollate 
when sulfide- or thioglycollate-grown cells were employed 
in manometric experiments, but not when thiosulfate-grown 
cells were used. 

It has been assumed that thioglycollate functioned in the 
same manner in the light as sulfide or thiosulfate would 
have functioned, i.e., as a hydrogen donor through oxida- 
tion. The oxidation of thioglycollate may proceed through 
acetate or to glycollate. Although acetate, but not glycol- 
late, could be assimilated by the organisms in the light, a 
pathway to glycollate would better fit the stoichiometry 
observed: 4 moles of carbon dioxide fixed per mole of 
thioglycollate oxidized. 

Suspensions of cells produced a slight amount of carbon 
dioxide in the dark. Cells without sulfur droplets and with- 
out an external supply of thiosulfate did not utilize thiogly- 
collate and carbonate in the dark. Suspensions of cells 
containing sulfur granules, or sulfur-free cells in thiosul- 
fate solution, assimilated carbonate in the dark when thio- 
glycollate was added up to a concentration of about 0.07 M. 
Beyond this concentration an inhibition of carbonate assim- 
ilation occurred. Glycolic acid produced an inhibition sim- 
ilar to that of thioglycollate but did not initiate carbon 
dioxide uptake in the dark or in the light. 

Growth of the purple sulfur bacteria in the dark was 
not demonstrated conclusively even under circumstances 
comparable to those in which carbon dioxide was assimi- 
lated in the dark in manometric experiments. 





Several pathways for thioglycollate oxidation have been 
discussed in relation to both the dark and the photosyn- 
thetic metabolism. The role of endogenous substances has 
been considered in the discussions of both the dark metab- 
olism and the inhibitory effect of thioglycollate. A non- 
reductive carboxylation has been proposed to explain the 
observed relationship between the amounts of thioglycol- 
late and carbonate utilized. 69 pages. $2.00. Mic 57-3415 


THE CARBON DIOXIDE REQUIREMENT AND 
VIRULENCE OF BRUCELLA ABORTUS STRAINS 


(Publication No. 22,429) 


Byron Seymour Tepper, Ph.D. 
The University of Wisconsin, 1957 





Supervisor: Professor Joe B. Wilson 

In the study of Brucella abortus, the infectious agent 
most commonly associated with brucellosis in cattle and 
human beings in Wisconsin, an attempt is being made to 
determine the factors in the physiology of the organism 
which may account for the virulence of the organism and 
also the requirement of the organism for added carbon 
dioxide for growth. In this investigation, five strains of 
B. abortus differing in virulence were studied. Two of 
these strains (CO,-dependent strains) required a partial 
pressure of carbon dioxide above that in air for growth; 
three strains (CO.-independent strains) were capable of 
growth in an air atmosphere. Comparisons were made of 
the biochemical activities and composition of these organ- 





' isms. 


The assimilation of C“O, by the five B. abortus strains 
was investigated. | No differences could be found in the 
distribution of C’* fixed into the amino acids of a virulent, 
COz-dependent strain and an avirulent, CO.-independent 
strain of B. abortus. The total incorporation of CO: by 
the five physiologically different strains of B. abortus was 
found to be approximately the same. The percentage entage dis- 
tribution of the C™ in fractions chemically extracted from 
the B. abortus cells was similar for all strains tested. In 
all strains the major portion of the C™ fixed into the cel- 
lular protein was found in glycine. The data obtained using 
C’*O, indicate that the ability of B. abortus cells to fix 
carbon dioxide cannot be correlated with either the viru- 
lence of the organism or its requirement for an increased 
pCO, for growth. 

Data on the amino acid composition of the protein of a 
virulent, CO,-dependent strain and an avirulent, CO,-inde- 
pendent strain of B. abortus revealed no qualitative or 
quantitative differences which could account for the physi- 
ological difference between strains. No real differences 
were observed in the total nucleic acid, deoxypentose 
nucleic acid and pentose nucleic acid content of the five 
B. abortus strains which differed in virulence and in their 
requirement for an increased pCO, for growth. 

The effect of an increased pCOz on the phosphorus up- 
take of growing cultures of the five B. abortus strains was 
determined. The data obtained using P”-media indicated 
that the rate of phosphorus uptake of CO.-independent 
strains incubated in 10% CO.-90% air was ca 25 per cent 
greater than that of the CO,-independent strains incubated 
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in air alone. The rate of phosphorus uptake of the CO.- 
dependent strains was equivalent to that of the CO2-inde- 
pendent strains incubated in air. Part of the additional 
phosphorus taken up by the CO,-independent strains incu- 
bated in an increased pCO, was recovered in the nucleic 
acids of these cells. The remainder of the phosphorus was 
presumably released from the cells when they were washed 
with distilled water. Evidence was presented which sug- 
gests that the additional phosphorus taken up by the CO.- 
independent B. abortus strains which were incubated in an 
increased pCO; is associated with the active assimilation 
of exogenous carbon dioxide by these strains and reflects 
a need for extra energy for the fixation processes. 

109 pages. $2.00. Mic 57-3416 


THE OXIDATION OF GLUTAMATE BY SHIGELLA 
FLEXNERI 3 AND ITS INHIBITION BY AUREOMYCIN 


(Publication No. 22,871) 


Robert Benjamin Yee, Ph.D. 
University of Pittsburgh, 1957 


Aureomycin (chlortetracycline) has been reported by 
various investigators to inhibit oxidations, oxidative phos- 
phorylation, protein and nucleic acid synthesis, and other 
metabolic processes. During a series of studies in this 
laboratory on the effect of antibiotics on shigella metabo- 
lism, it was found that the respiration of washed suspen- 
sions of a strain of Shigella flexneri 3 was particularly 
sensitive to aureomycin when glutamate was present as 
the substrate. It seemed that the observed inhibition might 
be a manifestation of interference with step(s) involved in 
the oxidation of glutamate. This investigation was under- 
taken to determine the pathway for the oxidation of gluta- 
mate by S. flexneri and the effect of aureomycin on this 
pathway. 

Manometric data indicated that glutamate was oxidized 
incompletely by the cells. However no acidic end products 
were detected. The apparent incomplete oxidation was 
found to be a reflection of oxidative assimilation. The 
amount of oxygen consumed by the resting cells in the 
presence of 2,4-dinitrophenol approached the value ex- 
pected for the complete oxidation of glutamate. 

The detection of ammonia in the reaction mixtures of 
washed suspensions suggested that glutamate was oxidized 
via the tricarboxylic acid (TCA) cycle, the first step being 
an oxidative deamination to alpha-ketoglutarate by a gluta- 














mic dehydrogenase. Glutamic dehydrogenase activity was 
demonstrated by the Thunberg technique. Alpha-ketogluta- 
rate was isolated as a product of glutamate oxidation by 
resting cells in the presence of arsenite. Pyruvate was 
also detected. When fluoroacetate was used as an inhibitor, 
citrate was accumulated by the cells. 

Further evidence involving the TCA cycle in glutamate 
oxidation was obtained with cell-free extracts. Alpha- 
ketoglutarate and malate were produced by the extracts in 
detectable quantities as intermediates of the oxidation. 
Succinate was accumulated in the presence of malonate. 

The rate of respiration of resting cells in the presence 
of glutamate was inhibited by as little as 25 ug aureomycin 
per ml, and was more sensitive to the drug action than 
respiration in the presence of intermediates of glutamate 
oxidation. This inhibitory action was reversed by Mg**, 
Fet+ and Fet++. The rate of disappearance of glutamate 
from the external medium of the cells was also inhibited 
by the drug. This inhibition closely paralleled suppression 
of respiration. 

Aureomycin resistant cells were obtained by successive 
transfers of the sensitive parent strain on media containing 
increasingly higher concentrations of the antibiotic. The 
oxidation of glutamate by the resistant cells was not inhib- 
ited by the drug. 

Experiments were conducted with cell-free extracts to 
determine the possible effect of aureomycin on the enzyme 
systems involved in the oxidation of glutamate. The oxida- 
tion of glutamate and intermediates of the TCA cycle by 
undialyzed and dialyzed extracts was not inhibited by con- 
centrations of aureomycin as high as 800 ug per ml. An 
extract treated with Versene (ethylenediaminetetraacetic 
acid) to remove cations was also resistant to the drug. 
Further evidence that the integrity of the intact cell may 
play a role in the inhibition of glutamate oxidation by aure- 
omycin was obtained when it was demonstrated that the 
oxidation of the amino acid by broken-cell suspensions was 
unaffected by the antibiotic. Exposure of the cells to aure- 
omycin did not appear to result in the production of a toxic 
substance(s). The extract of aureomycin-treated cells was 
as active against glutamate as extracts of untreated cells, 
and the antibiotic was noninhibitory against this activity. 
The oxidation of glutamate by the extract of untreated cells 
was not suppressed by the addition of extract of aureomy- 
cin-treated cells. 

These results suggest that in the case of S. flexneri 3 
aureomycin affects the mechanism(s) for the membrane 
transport of glutamate rather than interfering with any of 
the steps in the oxidation of the amino acid. 

73 pages. $2.00. Mic 57-3417 
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ALKALINE PHOSPHATASE ACTIVITY IN THE 
DEVELOPING SLIME MOLD, 
DICTYOSTELIUM DISCOIDEUM RAPER 


(Publication No. 22,307) 


Jerome Oldrich Krivanek, Ph.D. 
The University of Florida, 1955 





Techniques pertinent to the histochemical and spectro- 
photometric analysis of alkaline phosphatase activity in 
the developing slime mold, Dictyostelium discoideum, are 
described. 

The results of the histochemical techniques as applied 
to different stages in the development of the slime mold 
showed the following: sites of enzymatic activity in the 
vegetative myxamoebae were evidenced next to the nuclear 
membrane as well as in the cytoplasm itself. 

Enzyme activity in the migrating pseudoplasmodium, as 
well as in the preculmination stage, is limited for the most 
part to the pre-stalk area. This activity is not too pro- 
nounced as compared to that which is demonstrated in the 
young sorocarp. In the young sorocarp, increased activity 
can be seen in the pre-stalk regions of the individual slime 
molds. This increased activity is expressed in terms of 
not only a darker staining characteristic but also in terms 
of a more wide spread distribution of the activity than was 
found in the previous two stages. 

The quantitative spectrophotometric analyses show that 
no appreciable change in activity occurs in the myxamoe- 
bae and the migrating pseudoplasmodia, relative to each 
other. A 113% increase in activity is measured, however, 
in the young sorocarp stage relative to the previous two 
stages of development. An analysis of enzyme activity in 
the mature sorocarps reveals that the activity drops to a 
level below that found in the myxamoebae. 

The results of this work are discussed in the light of 
other studies on Dictyostelium discoideum in an attempt to 
describe the role which alkaline phosphatase may have in 
the development of this organism. 

60 pages. $2.00. Mic 57-3418 








CYTOGENETIC STUDIES OF DIPLOID SOLANUMS 
SECTION TUBERARIUM 


(Publication No. 22,390) 
Madan Lal Magoon, Ph.D. 
The University of Wisconsin, 1957 


Supervisors: Professor Delmer C. Cooper and 
Associate Professor Robert W, Hougas 


Many wild, diploid Solanum species possess unexplored 
reservoirs of genetically controlled characters such as 
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resistance to diseases, pests, etc. which have a potential 
economic value if they could be transferred to the culti- 
vated common potato (S. tuberosum). Such a transfer, 
however, requires extensive cytogenetical knowledge of 
the concerned species. The object of this study was to 
gather such information with regard to some Mexican dip- 
loid Solanum species belonging to the series, Pinnatisecta, 
Bulbocastana and Cardiophylla and hybrids between them 
which were obtained with difficulty after stigmatic exci- 
sion. 

Meiosis is regular in a high proportion of the micro- 
sporocytes in a number of clones of the six diploid Solanum 
species, S. pinnatisectum, S. lanciforme, S. bulbocastanum, 
S. verrucosum, S. gibberulosum and S. jamesii as also in 
their hybrids. Twelve bivalents are usually formed both 
at diakinesis and metaphase I. The chromosomes are 
united by a single terminal or by two terminal chiasmata, 
one at either end, resulting in rod or ring formation. Oc- 
casionally terminal and interstitial chiasmata are also 
present in their hybrids. 

A small percentage of microsporocytes exhibit meiotic 
irregularities such as the presence of univalents,-tetrava- 
lents, chromatin bridges and fragments, as well as other 
aberrations. The behavior of the univalents is variable. 
They either reach the poles divided or intact at T-I or lag 
and divide. The presence of univalents may be due to seg- 
mental and genetic differences between homologous chro- 
mosomes as well as to other factors and is not entirely 
the result of precocious separation of rod bivalents. The 
occurrence of occasional quadrivalents in certain clones 
of some species is probably due to the fact that these 
clones may be of hybrid origin. They may be the result of 
hybridisation between two structurally differentiated forms 
of the same species. The presence of an occasional quad- 
rivalent in only specific clones of some species hybrids 
suggests the existence of structural differences in the 
parent species in addition to some homology between the 
genomes. There is a decrease in the multivalent frequency 
at M-I as compared to that at early diakinesis. This may 
be due to the falling apart of some of the multivalents be- 
tween these stages. 

Occasionally chromosomes of certain bivalents have 
difficulty in separation. The configuration of such a be- 
lated separation which is quite distinct from bridge forma- 
tion may be due to the arrest of terminalization caused by 
structural differences between homologous chromosomes. 
Chromatin bridges and fragments resulting from inversion 
heterozygosity occur both in species and species hybrids. 

Non-orientation of bivalents at M-I is of occasional 
occurrence. These non-oriented bivalents are mostly of 
the rod type and very rarely are ring bivalents. Lagging 
of chromosomes occurs at A-I and A-II. Sometimes the 
distribution of chromosomes at M-II is unequal. Different 
sized interphase nuclei occasionally are present in some 
species and hybrids and rarely in others. Presumably 
this difference in size is due to the diverse number of 
chromosomes contained therein. More than four chromo- 
somal aggregations and rarely less than four are common 
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at late anaphase or early telophase. Monads, dyads and 
triads are also present and pentads rarely occur in certain 
species and hybrids. The formation of micronuclei from 
eliminated chromosomes is often present. Dwarf and de- 
formed pollen grains and a wide variability in size of the 
plump pollen commonly occurs. 

While such meiotic irregularities indicates that the 
chromosome complements of these species are partially 
non-homologous, the maximum number of bivalents is pres- 
ent in a majority of the microsporocytes. Such fairly reg- 
ular pairing indicates that the non-homology is limited. 
Studies on some South American diploid species as well as 
hybrids between them also point to the same conclusion. 

An irregular type of nucleolus formation may occur. 
Two nucleoli are often extant but four or more nucleoli 
occasionally are present at diakinesis in S. verrucosum x 
S. gibberulosum and S. rybinii x S. saltense. 

Secondary association occurs in these species. Asso- 
ciation in groups of two is most common. The maximum 
association noted was 4 (2) + 4 (1). The frequency of dif- 
ferent types of grouping is variable. Of the four F, hybrids 
in which S. pinnatisectum had been used as one of the par- 
ents, those involving S. lanciforme and S. bulbocastanum 
exhibit a high degree of sterility, although an occasional 
fruit containing a few seeds was obtained in the first case 
on back-crossing to S. pinnatisectum. The F, of the cross 
with S. jamesii however, shows a normal degree of seed 
setting. Apparently S. pinnatisectum has a greater affinity 
with S. jamesii than with the other two species. A morpho- 
logical comparison of S. pinnatisectum with S. jamesii and 
with the other two species leads to the same conclusion. 
The occasional quadrivalents in the hybrid (S. pinnatisec- 
tum x S. bulbocastanum) may not be an indication of chro- 
mosome homology but of structural changes since quadri- 
valents are not present in the hybrids between two more 
closely related species, S. pinnatisectum and S. jamesii. 
The F, (S. verrucosum x S. gibberulosum) exhibits a nor- 
mal degree of fertility. The chromosome number of clones 
of this hybrid was doubled by the colchicine treatment. 
When this tetraploid was crossed with clones of S. tubero- 
sum var Katadhin, the seed set varied from 0 to 900, while 
the induced tetraploid of S. verrucosum crossed with Katad- 
hin gave 19 to 21 seeds. 57 pages. $2.00. Mic 57-3419 






























































STUDIES ON THE MOSQUITO TRANSMISSION OF 
OF DIROFILARIA TENUIS CHANDLER 1942 


(Publication No. 23,116) 


Warren Robert Pistey, Ph.D. 
The University of Connecticut, 1957 





The present study was undertaken to determine the 
mosquito vectors of Dirofilaria tenuis Vhandler, 1942, 
found in the subcutaneous connective tissue of the raccoon 
Procyon lotor elucus Bangs. 

Experiments were carried out during the summers of 
1954 and 1955 on Longboat Key, Sarasota County, Florida, 
and were continued at the Archbold Biological Station, Lake 
Placid, Florida, during the summer of 1956. 

The majority of the mosquito species used were wild 
caught after they had fed on infected raccoons. Sixteen 








species of mosquitoes were tested for their ability to 
maintain to infectivity the larvae of D. tenuis. 

Culex pipiens, Aedes triseriatus and Psorophora ciliata 
refused to feed on raccoons after repeated attempts to 
induce them to do so. 

No development at all. occurred in Culex spp., Culex 
nigripalpis, Aedes aegypti, A. atlanticus-tormentor, A. 
fulvus pallens, Wyeomia vanduzeei, and W. mitchelli. In- 
fective larvae were recovered from Aedes sollicitans and 
Psorophora confinnis. Aedes infirmatus displayed viable 
second stage larvae in the malpighian tubules. 

Complete development occurred readily in Aedes taeni- 
orhynchus and Anopheles quadrimaculatus. Development 
occurred most readily in the former species. Its preva- 
lence and ability to maintain the parasite to infectivity 
designate its role as the natural vector of this nematode 
in the area studied. 

A study of development in the mosquito was made by 
dissecting out the larvae and fixing them in 2% formalin. 
They were stained with Taft’s stain. 

The general pattern of development is very much like 
that of Dirofilaria immitis. Development of D. tenuis 
occurs in the malpighian tubules. The larvae molt twice 
in the tubules. Infective larvae are found in the proboscis 
10-12 days after the mosquito has fed on an infective rac- 
coon. Evidence indicates that the larvae either rupture 
the malpighian tubules or penetrate the wall of the ventric- 
ulus to gain access to the haemocoel. ‘ 

Mortality studies with A. taeniorhynchus suggest a noc- 
turnal periodicity, as mosquitoes fed on infected blood 
meals at midnight suffer a higher mortality than those fed 
during the day. The increase in microfilariae is evident 
in smears taken at midnight. 

Mortality studies also indicate that mosquitoes fed on 
a heavily infected raccoon suffer a peak mortality on the 
second day. Mosquitoes fed on a lightly infected raccoon 
reach a peak mortality on the third day. Mosquitoes which 
fed on the more heavily infected raccoon also suffer a high 
mortality on the eighth and ninth day. The mortality of the 
mosquitoes appears to be associated with the larval migra- 
tion to and from the malpighian tubules. 

Examination of 1174 mosquitoes caught wild on Long- 
boat Key, Florida, during the summers of 1954-55 showed 
1.6% of the A. taeniorhynchus with various developmental 
stages of larvae resembling D. tenuis in the malpighian 
tubules. | 

Adults of D. tenuis were recovered from the subcuta- 
neous connective tissue of two out of four raccoons seven 
and fourteen months after they had been experimentally 
exposed to the bites of infective mosquitoes. No micro- 
filariae were ever found in the blood of the experimentally 
exposed raccoons. 

Attempts to infect four mongrel puppies by inoculating 
known numbers of infective larvae under the skin of the 
hip failed. No adults or microfilariae were found in any 
of the puppies. 

Tissue removed from the site of infection displayed, 
in general, no pathologic manifestations. Host and para- 
site appear to be quite compatible. 

103 pages. $2.00. Mic 57-3420 
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FACTORS INVOLVED IN INFECTION BY THE KAPPA 
PARTICLES IN PARAMECIUM AURELIA, VARIETY 4 


(Publication No. 22,710) 


Irwin Tallan, Ph.D. 
Indiana University, 1957 





When killer animals of stock 51 (variety 4) of Parame- 
cium aurelia are made into a concentrated brei and added 
to a culture of sensitive animals of the same stock (carry- 
ing the gene K, but lacking kappa), some sensitive animals 
take up kappa from the brei (Sonneborn, 1947). This was 
demonstrated by the conversion of the sensitives into kill- 
ers following slow growth to permit multiplication of the 
introduced kappa. This result has been confirmed for 
stock 51 and extended to two other stocks (47 and 169) of 
variety 4. Using the same concentration and volume of 
kappa-bearing brei, the frequency of infection of sensitives 
varied with the stock used as the recipient and was inde- 
pendent of the stock used as the source of kappa in prepar- 
ing the brei. These stock differences in susceptibility to 
infection appear to be due not to different alleles at the K 
locus, but to a gene or genes at other loci. 

No consistent difference in susceptibility could be de- 
tected between recipient animals of different mating types 
or serotypes. An initial exposure of 24 hours to 10°C. or 
35°C. (with subsequent growth at 27°C.) resulted in a signif- 
icant decrease in infection compared to the 27°C. control. 
When the indicator animals are removed from the brei 
after 24 hours, very few yielded killer clones. Yet there 
is evidence indicating that the kappa has entered the animal 
during this period. This apparent critical period of estab- 
lishment is discussed. 

The involvement of at least two components of the brei 
in infection was demonstrated by their separation into su- 
pernatant and sediment fractions by centrifugation. Re- 
combination of the fractions resulted in much higher per- 
centages of infection than that obtained by the use of equiv- 
alent concentrations of either fraction alone. The sedi- 
ment, which should contain all the kappa, was found to re- 
tain its activity for much longer periods when stored alone 
(and later recombined with aged supernatant) than when 
stored with the supernatant. Infection was achieved with 
very low concentrations of the sediment (i.e., concentra- 
tions equivalent to one killer animal or approximately 250 
kappa particles) in the presence of high concentrations of 
supernatant. The possible action of the supernatant frac- 
tion is discussed. 90 pages. $2.00. Mic 57-3421 





INHERITANCE OF FRUIT CRACKING IN A 
LYCOPERSICON ESCULENTUM CROSS 


(Publication No. 22,831) 


Harold William Young, Ph.D. 
The Ohio State University, 1957 





Two Lycopersicon esculentum breeding lines were 
crossed, Alabama 10-1 and a crack susceptible strain of 
Marglobe differentiated by genetic “marker” genes for 





unripe fruit color, ripe fruit color, and plant growth habit 
and characters not known to be controlled by qualitative 
genes such as fruit cracking, number of fruit per plant, 
number of locules per fruit, and fruit dismeter. A total of 
2,929 plants of the Pl, P2, F1, F2, F3, BC to Pl, and BC 
to P2 generations were observed in the years 1951, 1952, 
and 1953 in randomized plots at the Horticultural Farm, 
the Ohio State University, Columbus, Ohio. The plants 
were pruned to one stem and subjected to fluctuating mois- 
ture conditions by use of overhead irrigation. 

Length and depth measurements were made of each 
fruit crack, and it was noted whether the crack was of the 
radial, concentric, or bursting type. In addition to data on 
cracking, data were also taken on all the other characters 
listed above which differentiated the two parent lines. Data 
were taken daily, and each fruit was harvested at the red 
ripe stage of maturity. 

Radial crack resistance was concluded to be recessive 
and controlled by two major gene pairs designated as Cr 
cr and Rc rc located in linkage groups IV and III respec- 
tively. A radial crack index system was used to evaluate 
more critically radial crack resistance. Radial crack 
resistance was associated with low incidence of concentric 
cracks, pink fruit color, large number of fruit per plant, 
low number of locules per fruit, small fruit diameter, and 
semi-determinate plant growth habit. In view of the asso- 
ciation of radial crack resistance with few locules per 
fruit, it was necessary to postulate a pair of genes, desig- 
nated as Lo lo, for locule number, located in linkage group 
IV, to explain the inheritance of locule number in the cross 
studied. 

Concentric cracking, of a mild type, found in the cross 
studied exhibited a heterosis effect, increased concentric 
cracking, in the Fl and segregating progenies. The inci- 
dence of this type of cracking was associated with indeter- 
minate plant growth habit, uniform unripe fruit color, few 
fruit per plant, radial crack resistance, cracking resist- 
ance of the burst type, and small fruit diameter. However, 
a precise mode of inheritance of concentric cracking was 
not postulated. 

Bursting resistance was found to be recessive, and was 
concluded to be controlled by two major gene pairs desig- 
nated as Bt (with greater effect) bt and Bg (with lesser 
effect) bg located in linkage groups III and VII respectively. 
Low incidence of bursts was associated with uniform un- 
ripe fruit color and low incidence of concentric cracks. 

It was suggested that the burst type of cracking may be a 
source of difficulty in tomato lines if they are not screened 
to eliminate this character before the lines are used in 
breeding for radial crack resistance. 

Because of the recessive nature of the radial and burst 
types of cracking and the association of radial and concen- 
tric cracking with certain undesirable characters such as 
few locules per fruit and small fruit diameter, it is sug- 
gested that large F2, F3, and Backcross populations will 
be needed to isolate the cross-over types. It is further 
suggested that selection should be made in F2, F3, and 
Backcross populations of a cross involving parents with 
resistance to all types of cracking, in addition to other 
good horticultural characters, to increase the probability 
of combining crack resistance and acceptable commercial 
qualities. 195 pages. $2.55. Mic 57-3422 
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HETEROTIC EFFECTS OF A 
CHROMOSOMAL SEGMENT IN MAIZE 


(Publication No. 23,309) 


Chuan Ying Chao, Ph.D. 
University of Dllinois, 1957 


In this study an attempt was made to locate in the ge- 
netic complement quantitative genes associated with spe- 
cific agronomic traits. The method of Dobzhansky and 
Rhoades involving paracentric inversions was utilized 
since it makes possible the genetic analysis of an extended 
chromosomal segment whose integrity is preserved by the 
absence of recovered crossovers. A paracentric inversion 
3a strain studied by Rhoades and Dempsey was used to de- 
termine whether genes affecting agronomic characters are 
present in the long arm of chromosome 3 of maize. The 
a, (colorless aleurone) allele, located within the inverted 
segment, was used as a marker gene. Fifteen inbred lines, 
R4, R2, Oh45, Oh41, M14, K4, 1205, C103, 5120B, K187-2, 
38-11, Oh7, WF9, W26, and R59, were involved in this test. 
Each of the inbred lines carried the A, (colored aleurone) 
allele. Since the In 3a strain carried the y, (colorless 
endosperm) allele on chromosome 6 and all inbred lines 
tested had the Y, (colored endosperm) allele, it was possi- 
ble to test for linkage between the Y, locus and genes for 
certain quantitative characters on chromosome 6. 

Each inbred line was crossed to the In 3a strain. The 
F, plants were backcrossed to the In 3a strain. On the 
backcrossed ears there were four classes of kernels: Aa 
Yy, Aa yy, aa Yy, and aa yy. The four classes of kernels 
were randomized in twelve replicated plots. Data for ear 
height, maturity, yield, kernel row number, kernel weight, 
floret number per row, and ear number were collected. 

The F, plants were also selfed. On the selfed ears 
three classes of F, kernels were produced: AA, Aa, and 
aa. The kernels were randomized in the field without clas- 
sifying for the aleurone color. The plants were detasselled 
and intervening rows of an a-tester were used as pollen 
source. At harvesting time the plants were classified 
according to the color of the kernels. Data for ear height, 
maturity, yield, kernel row number, and ear number were 
recorded. 

All conclusions made with regard to the presence of 
genes having heterotic effects are necessarily restricted 
to a particular genic and environmental background. 

From these experiments the following conclusions may 
be reached: 

1. Genes increasing ear height are present in chromo- 
some 6 of the In 3a strain and in the long arm of chromo- 
some 3 in most of the inbred lines studied. These genes 
do not show overdominance. 

2. Genes for earliness are present in the long arm of 
chromosome 3 in the inbred line WF9 and in chromosome 
6 of many inbred lines. 

3. Certain inbred lines possess genes in the long arm 
of chromosome 3, which give an increase in yield. How- 
ever, the expression of these genes varies with the genic 
background and environmental conditions. Thus, heterosis 
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for yield is due to genes within the inverted segment, mod- 
ifying genes on other chromosomes, and interaction with 
environmental factors. 

4. The In 3a segment contains genes for high row num- 
ber while the majority of the inbred lines possess such 
genes on chromosome 6. 

5. A striking correlation was observed between yield 
and ear number. Genes for high ear number are located 
on chromosome 3 of many inbred lines and on chromosome 
6 from the inversion strain. 

6. The method of Dobzhansky and Rhoades can be used 
successfully to locate genes for ear height, row number, 
and ear number. It is less effective when applied to data 
on yield and maturity where interactions with the residual 
genotype and the environment play an important part. 

69 pages. $2.00. Mic 57-3423 


TIME COURSE OF PHOTOSYNTHESIS AT AN 
INCREASED CONCENTRATION OF CARBON DIOXIDE 


(Publication No 22,786) 


Richard Morris Cressman, Ph.D. 
The Ohio State University, 1957 


When a plant is exposed to carbon dioxide concentra- 
tions which have been elevated above the normal, the effect 
exerted on cellular metaholism is a composite one. The 
most obvious influence of carbon dioxide in green plants 
is concerned with its role as a substrate in photosynthesis. 
Exposure of plants to increased carbon dioxide concentra- 
tions has led to varied results in the past. The present 
experiments are concerned with the course of photosynthe- 
sis during the life of a leaf while the whole plant is exposed 
to an increased carbon dioxide concentration. Photosynthe- 
sis was measured by infrared gas analysis, and plants were 
cultured under controlled conditions. A series of curves 
relating rate of photosynthesis to carbon dioxide concen- 
tration and light intensity are compared with existing data 
and are used to corroborate the reliability of the measuring 
technique. Continuous exposure of the plant to 0.3 per cent 
carbon dioxide resulted in a shortened life of the leaf as 
compared with the leaf of a plant growing in normal air. 
Photosynthesis of a leaf on the experimental plant occurred 
at a rate three to four times that of one on the control plant 
when the leaves were young. After the leaves matured, 
the rate of photosynthesis at high carbon dioxide concen- 
tration declined rapidly, and they gradually became chlo- 
rotic and necrotic. The rate of photosynthesis in leaves 
of the plants in normal air sometimes declined slowly soon 
after maturation of the leaves and sometimes remained 
near the original rate for several more weeks. The de- 
cline of the rate of photosynthesis in high carbon dioxide 
concentration is correlated with deterioration of the leaf, 
and is presumed to be a result of carbon dioxide effects on 
metabolism rather than a direct inhibition of the photosyn- 
thetic mechanism by carbon dioxide. The known metabolic 
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reactions involving carbon dioxide are considered and 
evaluated as causes of the deleterious effects. It is con- 
cluded that, to the extent of our present biochemical knowl- 
edge, the role of carbon dioxide in the synthesis of purines 
and pyrimidines offers the best explanation for the detri- 
mental effects of high carbon dioxide concentrations on 
plant metabolism, possibly by accelerating senescence. 

62 pages. $2.00. Mic 57-3424 


A CYTOLOGICAL STUDY OF SELECTED TREES OF 
THE APPLE PROGENY, GALLIA BEAUTY X 
WHITE WINTER PEARMAIN 


(Publication No. 22,521) 


Muriel Porter Hegwood, Ph.D. 
Rutgers University, 1957 


THE PROBLEM 


A progeny of apple trees resulting from a cross be- 
tween Gallia Beauty X White Winter Pearmain exhibited 
great variability in growth. Trees representing extreme 
phenotypes in vigor were selected for cytological investi- 
gation to determine whether the cause of such variability 
was related to an imbalance in chromosome complements. 
One tree, larger than all other siblings, was early selected 
as a promising seedling because of its high vigor and was 
later named Jerseyred. Five small siblings of Jerseyred 
were quite stunted in habit; these were selected for study 
because of their extremely low vigor. The parent trees 
were also included in this study. 


MATERIALS AND METHODS 


Dormant buds were used for cytological study. Twigs 
were cut between February and April. They were placed 
in a warm greenhouse and sample buds were collected 
when the leaves were first visible beyond the bud scales. 
Both leaf buds and mixed buds were used. Outer leaves 
were dissected away and the buds were preserved in CRAF 
fixative and evacuated. The material was dehydrated with 
tertiary butyl alcohol and stained with crystal violet. 


OBSERVATIONS 


Both parent trees are diploids (2n=34). Jerseyred is a 
triploid (2n=51). The dwarfed seedlings are diploids. How- 
ever, White Winter Pearmain and all its seedlings studied 
were characterized by variation in chromosome number 
both above and below the euploid mode which appeared at 
random in all cell layers. There was no corresponding 
change in cell size. Numerous abnormalities in different 
stages of mitosis were observed which may account for 
this variation. These anomalies included precocious and 
lagging chromosomes, bridges, chromosomes outside the 
spindle, unequal division in anaphase, and three chromo- 
some masses at anaphase. 


SUMMARY 


A cross between two diploid apples produced a vigorous 


triploid and dwarfed diploids in the progeny. The non- 





vigorous seedlings are apparently due to the combinations 
of genetic factors for low vigor. White Winter Pearmain 
and both its vigorous and non-vigorous seedlings were 
characterized by variable chromosome numbers appearing 
at random among predominantly euploid somatic tissues. 
Chromosome numbers above and below the euploid mode 
were present. This condition is apparently due to abnor- 
malities in the mitotic process. The tendency toward 
chromosome variation in somatic tissue may be heritable. 
45 pages. $2.00. Mic 57-3425 


STUDIES ON THE CHEMICAL NATURE OF 
STICKY CHROMOSOMES 


(Publication No. 23,075) 


Marion Himes, Ph.D. 
Columbia University, 1957 


Several cytochemical methods have been used to detect 
a chemical basis for chromosomal stickiness. Micro- 
sporocytes of Zea mays, homozygous for the sticky chro- 
mosome gene (st) have been compared with those of normal 
maize. 

It has been established, by photometric measurements 
of the color produced by the Feulgen and Millon reactions 
that there is no difference in the amount of DNA or of 
tyrosine and tryptophane in the sticky chromosomes. The 
protein content (as determined by the Millon reaction) of 
the nucleolus and spindle of the aberrant microsporocytes 
was found to be the same as the normal. 

In order to detect whether or not a qualitative differ- 
ence, namely depolymerization of DNA, might be responsi- 
ble for the appearance of sticky chromosomes, several 
tests were made; methyl green stainability was compared 
to the Feulgen reaction and the effect of three different 
treatments, all known to depolymerize DNA in vitro, was 
studied. The ration of extinctions of methyl green and 
Feulgen dyes in sticky maize showed no deviation from 
that of normal chromosomes indicating that there are no 
changes in DNA of the type that characterize pycnotic 
degenerating nuclei. The loss of methyl green and Feulgen 
stainability after acid hydrolysis, hot water, and enzymatic 
digestion of DNA showed exact similarity of behavior of 
sticky chromosomes to that of normal chromosomes. 

Allium cepa root tips were treated with ethylene glycol 
and hot water to produce stickiness in mitotic chromo- 
somes, and these were studied cytochemically in addition 
to the genetically induced stickiness of maize. The same 
tests for detecting depolymerization of DNA were made, 
and the results showed no qualitative difference in DNA 
that could be correlated with sticky chromosomes. 

When nuclei containing different concentrations of DNA 
were compared, a difference was found in the effect of 
acid hydrolysis and enzymatic digestion on the Feulgen 
reaction. But this phenomenon is related to density of 
chromatin, rather than to chromosomal stickiness. 

There is no evidence in support of Darlington’s state- 
ment that stickiness of chromosomes is due to depoly- 
merization of desoxypentose nucleic acid. 

39 pages. $2.00. Mic 57-3426 
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THE PHYTOSOCIOLOGY OF BOREAL 
CONIFER-HARDWOOD FORESTS OF THE 
GREAT LAKES REGION 


(Publication No. 22,394) 


Paul Frederick Maycock, Ph.D. 
The University of Wisconsin, 1957 


Supervisors: Professors John T, Curtis and Grant Cottam 


Quantitative data of tree and herbaceous composition 
were collected for 110 upland forest stands selected on the 
basis of boreal relationships, throughout the Great Lakes 
region from Minnesota to Ontario. Only stands free from 
disturbance in the lifetime of the existing trees and of at 
least fifteen acres in size, were sampled by the quarter 
method (Cottam and Curtis, 1956). 

Percentage sum of frequency, per cent density and per 
cent dominance were calculated for all tree species in all 
stands. These three relative values were summed to pro- 
vide an importance value. Per cent frequencies were de- 
termined for all herbs and shrubs on the basis of their 
occurrence in meter square quadrats. 

Two major treatments were attempted. The first as- 
sumed the controlling effect of site moisture on plant re- 
lationships. Stands were segregated into five broad mois- 
ture categories from dry to mesic to wet, with two inter- 
mediate groups, and the quantitative measurements avail- 
able were averaged for each segment of the moisture gra- 
dient. When these averages were plotted they usually 
formed smooth normal curves, representing the ecological 
tolerances of species to moisture conditions. The peaks of 
these curves corresponded with the situations of optimum 
development. 

The second treatment can be considered purely phyto- 
sociological, in that only the quantitative aspects of species 
themselves were employed in placing the stands in spatial 
relationship to each other. A three dimensional ordination 
(Bray and Curtis, 1957) was constructed by comparing the 
quantitative values of a group of selected species for each 
stand with those of every other stand, in order to obtain 
values which were employed in positioning stands along a 
series of axes on the basis of their floristic similarities 
and dissimilarities. The three axes were resolved by 
choosing the most unlike stands as indicated by the com- 
parison values, and using these as the ends of the primary 
axis. Secondary and tertiary axes were then determined 
by selecting the most different pair of central stands on the 
preceding axis and using these as the ends of the axis in 
question. In this manner a spatial arrangement of stands 
in three dimensions was produced with the proximity of a 
stand to its neighbors determined on the basis of floristic 
similarity. Quantitative values for community components 
could then be plotted graphically in series two dimensions 
at a time, or represented structurally on a three dimen- 
sional model. Species occurrences in this presentation 
could be described as solid spheres, occupying a specific 
range of environmental conditions, with high values cen- 
trally aggregated and values decreasing toward the periph- 
ery 


The total assemblage of species on the moisture gradi- 
ent resembled an intergrading series of normal curves 
with no two species possessing identical amplitudes of 
tolerance. In the dimensional treatment the situation re- 
sembled a group of intersecting spheres, each with 





independently determined positions and yet interrelated. 
Again, while it was found that no species occupied a posi- 
tion to the exclusion of all others, it was also true that no 
group of species was distinct in respect to the ecological 
tolerances of its members. 

Each treatment supported the results of the other and 
both offer strong evidence in support of the continuous 
nature of the forests of the lake region. 

Any interpretations of the nature and status of these 
forests must be based on the ecological tolerances of the 
component species which are also important in related 
and neighboring forest communities. A gradually changing 
environmental complex northward results in gradually 
changing floristic composition toward greater representa- 
tion by boreal species. To imply that any particular com- 
munity is either representative of the Boreal or Deciduous 
forest; or that it possesses characteristics entirely its 
own, is to refute its continuous nature in terms of this 
floristic composition and the ecological relations of its 
component species. 

These forests of the lake region are considered to form 
a vegetational continuum and to be inseparably related to 
all neighboring vegetational types. 

355 pages. $4.55. Mic 57-3427 


A STUDY OF FUSARIUM ROOT ROT 
AND WILT OF SOYBEANS 


(Publication No. 22,752) 


Robert Dan Neely, Ph.D. 
University of Missouri, 1957 


Supervisor: Dr, John E, Peterson 


During the summer of 1953, a disease causing root 
necrosis and rapid wilting of soybeans was found distrib- 
uted over north central Missouri on heavy, river bottom 
soils. This disease, previously neither recognized nor 
reported, has been named Fusarium root rot and wilt of 
soybeans. The disease causes slight chlorosis and rapid 
wilting of the leaves of soybean plants which subsequently 
become dry and remain attached to the stem. Necrosis of 
the lateral roots is evident on pulled plants. The charac- 
teristic internal symptom is the discoloration of the vas- 
cular tissue of the root and stem. 

Genetical resistance or tolerance has been noted in 
certain strains of the host plant species following a screen- 
ing of 2084 soybean introductions grown on naturally in- 
fested soil. Other field crop plants tested show no symp- 
toms of the disease when planted in infested soils. 

A Fusarium species has been consistently isolated 
from diseased tissues and has been proven pathogenic in 
numerous inoculation experiments. The causal fungus is 
classified as Fusarium orthoceras App. and Wr. and the 
morphology has been described. Physiological studies of 
the fungus were made. These include the effect of temper- 
ature on growth and the effect of hydrogen-ion concentra- 
tion on growth. The optimum growth temperature was 
determined to be 26° C. with a minimum of 10° C. and a 
maximum of 40° C. The fungus grows over a rather wide 
range of hydrogen-ion concentrations, the best growth 
occurring at pH 4.0 to 5.0. No measurable growth was 
noted below pH 2.0 or above 11.0. 
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Solution culture inoculation techniques resulted in gen- 
eral and consistent symptom reproduction. Modifications 
of the solution culture method resulted in a flooding inoc- 
ulation technique which also reproduced typical disease 
symptoms. The latter method is much more comparable 
to the manner by which plants are naturally infected in the 
field. A variation in pathogenicity within the species Fu- 
sarium orthoceras was found to exist regardless of which 
inoculation method was used. 

The nature of wilt production has been studied. The 
production of a nonvolatile substance, toxic to soybean 
plants, occurs when Fusarium orthoceras is grown on 
Richards’ solution, with later replacement by distilled 
water for 48 hours. Filtrates of this replacement media 
are thermostabile at 121° C., but thermolabile when evap- 
orated to dryness. From qualitative chemical tests, the 
filtrate contains ammonium and possibly some proteins, 
with tests for nitrate, nitrite, starch, and reducing sugars 
being negative. The toxic principle is soluble in chloro- 
form, ethyl ether, and benzene and is adsorbed to activated 
charcoal. 133 pages. $2.00. Mic 57-3428 








HISTOCHEMICAL LOCALIZATION OF AMINO ACIDS 
AND PROTEIN-BOUND FREE AMINO GROUPS 
IN PLANT TISSUES 


(Publication No. 22,764) 


Kenneth Surrey, Ph.D. 
University of Missouri, 1957 


Supervisor: Dr. D. S. Van Fleet 


Free hand sections of germinating bean (Phaseolus) 
cotyledons were used in the present study. Tryptophane, 
tyrosine, and histidine were demonstrated jointly by tetra- 
zonium coupling reaction. Arginine was detected by modi- 
fied Sakaguchi reactions. Proline and hydroxyproline, by 
virtue of their typical imino groups, gave N-nitrosamine 
derivatives when treated with nitrous acid. These deriva- 
tives were decomposed with concentrated hydrochloric 
acid. Nitrous acid thus produced diazotized arylamine, 
which in turn coupled with unreacted arylamine in the re- 
action mixture producing intense colored dye. Possibility 
of including this procedure as a general reaction for imino 
groups was also postulated. 

Free amino groups were localized by (A) oxidative 
deamination method. By this procedure, amino groups 
were oxidized with sodium hypochlorite into their respec- 
tive aldehydes. Aldehydes thus produced were revealed 
by (1) Schiff reagent, (2) condensation with arylhydrazines 
and (3) condensation with arylamines. Under (2) and (3) 
their various substituted derivatives were employed. In 
some cases they produced sufficient intense colored com- 
pounds themselves when condensed with tissue aldehydes, 
while in others these condensation products were subjected 
to a few additional steps to produce a colored azo dye in 
the cells containing proteins having free amino groups. 

(B) The second principle involved Schotten-Baumann 
reaction. Nitro-substituted benzoyl chloride reacted with 
free amino as well as with hydroxyl groups. Blocking of 
hydroxyl groups without effecting amino groups could not 
be accomplished. A procedure was worked out by dividing 





the sections in two batches. Batch (I) was treated with 
the reagent and Batch (II) was deaminated, blocked and 
then treated with nitrobenzoyl chloride. In both the cases 
sections were reduced, diazotized and coupled with aryl- 
amine. Reduction in purple color in sections of batch (IL) 
was interpreted as being due to the free amino groups. 

(C) The third procedure made use of the fact that alde- 
hydes condense with free amino groups of proteins form- 
ing Schiff’s bases (Azomethine). In this case arylaldehydes 
were used to form Schiff’s bases with free amino groups, 
which in turn were revealed by azo-coupling reactions. 

(D) 2,4-dinitrofluorobenzene and such other compounds 
have been found to react with amino, -SH, imidazole, and 
also with phenolic groups of proteins. To use these re- 
agents “specifically” for amino groups, imidazole and 
phenolic groups were “blocked” by azo-coupling reaction 
and -SH by iodoacetamide. Following this, sections were 
treated with the reagent, reduced, diazotized and coupled 
with arylamine to produce azo-dye. 

With the help of these tests, the pattern of protein de- 
pletion in the process of germination and degeneration of 
bean cotyledons was studied. It was found that in an intact 
cotyledon, proteins were uniformly distributed in all the 
cells. With the progression of germination, hydrolysis of 
proteins commenced from the peripheral cells towards 
the vascular bundles. This pattern continued till nearly 
all the cells lost their protein content. Epidermal cells 
and cells encircling veins retained proteins for the longest 
time. Hydrolysis of proteins and starch followed more or 
less the same pattern. Phloem completely encircled the 
xylem and was nearly ten times more than the latter. 
Phloem sieve tube cells were very well developed and gave 
intense reactions. Phloem parenchyma and companion 
cells gave nagative results. No protein differences in 
nuclei were observed. 

Staining of acid groups in proteins was demonstrated 
with basic dye (Safranine) and of basic groups with acid 
dye (Orange G). 122 pages. $2.00. Mic 57-3429 


HISTOCHEMICAL DIFFERENTIATION 
OF MERISTEMS 


(Publication No. 22,763) 


Ralph Maurice Tiefel, Ph.D. 
University of Missouri, 1957 


Supervisor: Dr. D. S. Van Fleet 


Meristematic tissues possess not only the capacity for 
self-regeneration but also contribute, by their divisions, 
to the executive permanent tissues of the plant. This latter 
characteristic was taken advantage of in determining pre- 
anatomical signs of tissue differentiation in plants. Meri- 
stems of a number of widely unrelated vascular plants 
were selected for histochemical analysis of apical, lateral 
and intercalary growth patterns. 

Substances whose localization was determined are: 
proteins, nucleic acids, unsaturated lipids, sulfhydryl 
groups, and respiratory and hydrolyzing enzymes. Rela- 
tive proportions of the above-enumerated substances in 
different tissues were not constant. Apical regions were 
found relatively high in ribonucleic acid as compared with 
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lipids and proteins, though the converse was true of more 
basal regions. Succinic dehydrogenase, cytochrome oxi- 
dase and peroxidase were strongly localized in basal por- 
tions, particularly in vascular tissue forming in nodes, 
internodes and leaves. Oxidizing enzymes were invariably 
associated with mitochondria, and both mitochondria and 
oxidases were apparently absent from extreme apical por- 
tions of meristems. Dehydrogenase activity, on the con- 
trary, was of more general distribution, occurring evidently 
in submicroscopic complexes as well as in mitochondria, 
and was strongly maintained in the apex. The reducing 
pattern was essentially the same as the sulhydryl localiza- 
tion pattern. Phosphatase localization paralleled that of 
unsaturated lipids and oxidases, the most intense activity 
occurring in developing vascular tissue. Urease activity 
varied with the protein metabolism of the cell but was not 
otherwise related to developmental changes in tissues. 

The composition of nuclei was not constant, nuclei of cells 
possessing apparent secretory activity containing more 
protein, on the average, than those of other cells. Increases 
of desoxyribonucleic acid were noted in the nuclei of differ- 
entiating tissues, particularly stelar tissue, indicating vari- 
ous states of internal polyploidy in the tissues. Differences 
in substance content in the derivative tissues of intercalary 
and cambial layers were shown to be traceable to the cell 





division layer itself. No such one-to-one correlation could 
be made, however, for the hypothecated cambial-like activity 
of the endodermis. 

The results are discussed in the light of recent knowl- 
edge of the metabolism and development of subcellular 
lipoprotein particles. It is concluded that in the differen- 
tiation of meristems there is a gradual fixation of lipids 
and enzymes to ribonucleic acid-rich particles. The pre- 
ponderance of mitochondria and of respiratory and hydro- 
lyzing enzymes in procambial tissue is probably no mere 
coincidence because of the intense metabolic activity that 
must be presumed to take place there. The reducing con- 
dition noted for meristematic apices is in agreement with 
other work on meristems, and is to be anticipated from 
phylogenetic considerations, oxidation with molecular oxy- 
gen and the elaboration of efficient multi-enzyme equip- 
ment (i.e. mitochondria) for achieving it only making an 
appearance later in evolutionary time. The condition of 
hollow internodes in stems is referable to a difference in 
the internal portion of intercalary meristems that favors 
susceptibility of daughter cells to autolytic changes that 
are self-propagating. The localization of proteins in the 
medullary sheath region is taken as evidence for the po- 
tentially meristematic character of the latter. 

120 pages. $2.00. Mic 57-3430 
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QUANTITATIVE ANALYTICAL STUDIES ON SOME 
METHINE-CHROMOPHORE CHELATION REAGENTS 


(Publication No, 23,293) 


William Michael Banick, Jr., Ph.D. 
University of Illinois, 1957 


The ferrous complexes of eleven 2,2'-dipyridine deriva- 
tives symetrically substituted in the 4,4' positions were 
characterized with respect to their pH range of formation, 
extractability, and storage stability. The pH and extracta- 
bility studies served to establish the conditions necessary 
for optimum color chelation in aqueous solution. Using 
these conditions the aqueous solutions of the complexes 
were examined spectrophotometrically and their spectro- 
photometric properties (wave lengths of maximum absorp- 
tion and molar absorptivities at these wave lengths) were 
evaluated, The 2,2'-dipyridines studied included the di- 
methyl, diethyl, dibromo, dichloro, dimethoxy, diethoxy, 
diphenoxy, dicarbethoxy, dicarboxamide, dicarboxyl, and 
dinitro derivatives. The absorption spectrum of the 
iron(II) complex of these derivatives like the complex of 
the unsubstituted ligand has two absorption maxima in the 
340-650 mu region of the spectrum. Alterations in the 
spectrophotometric properties of the iron(II) complex of 
2,2’-dipyridine induced by group substitutions in the 4,4’ 
positions were discussed and compared to alterations in 
the spectrophotometric properties induced by similar sub- 
stitutions in 1,10-phenanthroline. 

2,2'-Dipyridine and its derivatives symmetrically sub- 
stituted in the 4,4' positions were found to react with 
iron(II) in glacial acetic acid yielding the usual red- 
colored, tris-chelated complexes which were stable over 
extended periods of time. Quantitative spectrophotometric 
measurements on glacial acetic acid solutions of the com- 
plexes, however, indicated a solvent dependence of the 
spectrophotometric properties of these iron(II) complexes. 

The iron(III)-2,2'-dipyridine system in glacial acetic 
acid was studied spectrophotometrically. 2,2'-Dipyridine 
forms a stable, yellow-green complex with iron(II) in gla- 
cial acetic acid with a ligand to iron mole ratio of 1.60 
(3 to 2). The 4,4'-disubstituted derivatives also react with 
iron(II) in this solvent yielding yellow-green complexes. 
The solutions of the complexes are each characterized by 
a strong absorption maximum in the 250-350 mu region of 
the spectrum. The spectrophotometric constants of the 
iron(III) complex of the 2,2'-dipyridines were evaluated at 
this maximum, As expected the complex of the diphenyl 
derivative had the largest molar absorptivity of all the di- 
pyridines studied. 

The optimum chelation conditions and the spectrophoto- 
metric properties were determined for the colored chelate 
complexes of 3,4-cycloocteno-1,10-phenanthroline (A), 

2,6 -bis(4-ethyl-2 -pyridyl)-4-phenylpyridine (B), and 2,6- 
bis(2-quinolyl)-4-phenylpyridine (C). Ligand (A) forms a 
stable, highly-colored complex with iron(II) and copper(I), 
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ligand (B) with cobalt(II) and iron(II), and ligand (C) with 
copper(I). 

The formal oxidation potentials of the iron(il) complex 
of 24 substitution derivatives of 1,10-phenanthroline were 
estimated using a rapid colorimetric technique. The de- 
scribed colorimetric technique was found to be 1 to 3 per 
cent accurate (0.01-0.03 volts), The measured formal ox- 
idation potentials of the complexes were found to increase 
in absolute value as the pK, values of the ligands decrease. 

Two of the more sensitive methine-chromophore chela- 
tion ligands — 4,7-diphenyl-1,10-phenanthroline, and 2,9- 
dimethyl-4,7-diphenyl-1,10-phenanthroline were employed 
in the development of an improved spectrophotometric 
method for the determination of iron and copper in red and 
white wines, The improved “in situ” method avoids the 
preliminary process of ashing the sample before process - 
ing the ash for the actual evaluation of these two trouble- 
some impurities. It was shown that the new method is 
comparable in accuracy to previously published proce- 
dures, 120 pages. $2.00. Mic 57-3431 


A KINEMATIC STUDY OF THE 
SPLITTING OF THIN LIQUID FILMS 


(Publication No. 22,920) 


John Clark Miller, Ph.D. 
Lehigh University, 1957 


A roller system consisting of a cone rotating on a cir- 
cular glass disc was constructed for the purpose of reveal- 
ing the action of a thin liquid film as it passes through the 
roller nip. Photographic observations were made through 
a 10 power microscope using two microsecond exposures, 
and revealed that two flow regimes exist depending on 
whether the product of tangential velocity and viscosity 
(un) exceeds a given critical value. 

The first regime (at low velocity) consists of two vis- 
cous contributions: hydrodynamic shear through the nip, 
and free boundary flow of the material at the region of ul- 
timate splitting. The second regime occurs at high velocity 
when the tension in the liquid exceeds the cohesive strength 
of the material and causes it to cavitate prior to the ulti- 
mate split. This regime is characterized by one viscous 
contribution and two elastic responses: peripheral flow of 
the liquid at the interface of the expanding cavity, and the 
contributions from surface tension and the PV product of 
any gases in the cavity. 

Quantitative measurements of the cavitation rate, i.e. 
the number of bubbles per unit volume of liquid, as a func- 
tion of film thickness, roller velocity, and applied force 
established: 1.) A linear increase in the number of bub- 
bles with roller velocity above the critical velocity; 

2.) A slight decrease in the number of bubbles with in- 
creasing force on the cone; 3.) Near independence of the 
number of bubbles on film thickness. 
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Plots of the velocity — viscosity product versus the 
number of bubbles for two liquids, a polybutene of 220 
poises at 25° C and a linseed oil of 165 poises at 25° C in- 
dicated no differences due to the chemical composition of 
the liquid. Introduction of dispersed particles of calcium 
carbonate catalyzed the bubble formation significantly. 

An attempt to ascertain the magnitude of the forces 
during the sequence of the splitting suggested that surface 
tension was the most important force resisting separation 
and consequently, that the point of highest tension on the 
film is during the bubble formation. 

117 pages. $2.00. Mic 57-3432 
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AMINO ACID COMPOSITION AND NUTRITION OF 
AMYLOLYTIC STREPTOCOCCI FROM 
THE RUMEN OF SHEEP 


(Publication No. 22,760) 


John Spann Baumstark, Ph.D. 
University of Missouri, 1957 


Supervisor: Merle E. Muhrer 


Four amylolytic streptococci were isolated from a fis- 
tulated sheep on a roughage diet and were arbitrarily des- 
ignated as S-1, S-2, S-3 and S-12. 

The present investigation was undertaken: 

1, To determine whether or not the organisms isolated 
in these studies were similar to the organisms described 
by other investigators. 

2. To determine the degree of fastidiousness of the or- 
ganisms with respect to their amino acid requirements 
since organisms with minimal nutritional requirements, in 
the opinion of the author, would be of greater value to the 
host, | 

3. To determine whether or not the protein synthesized 
by these organisms contained amino acids which could be 
considered to be of high biological value. 

The amino acid requirements of the organisms were 
determined by eliminating amino acids singly, or in groups 
from the basal medium. The tubed media, after autoclav- 
ing, was inoculated with two drops of an actively growing 
culture of the organism, The amount of growth was deter- 
mined turbidimetrically in a colorimeter with a combina- 
tion of filters whose light transmittance was 600 millimi- 
crons., 

The amino acid requirements of these organisms, under 
the conditions of the experiments, appeared to be simple 
when compared to the amino acid requirements of Strepto- 
coccus faecalis. Organisms S-1 and S-2 exhibited a re- 
quirement for glutamic acid when this amino acid was 
omitted from the basal medium whereas S-3 and S-12 did 
not. With the exception of glutamic acid the organisms 
required no single amino acid although some of the other 
amino acids appeared to be stimulatory with respect to 
optimum growth of the organisms. 

When the acidic amino acids were eliminated from the 
medium, organisms S-1, S-2 and S-12 failed to grow. 





Organism §S-1 also failed to grow when the basic amino 
acids were omitted from the medium. Organisms S-2 and 
S-3 exhibited a requirement for the aromatic ring since 
they failed to grow in the absence of all of the aromatic 
amino acids, All of the organisms tested were able to syn- 
thesize the sulfur amino acids from the sulfate which was 
present in the basal medium. 

The amino acid composition of dried preparations of 
S-1, S-2, S-3 and S-12 was determined using the quantita- 
tive ion exchange chromatographic method of Moore and 
Stein (1954). In addition to the Moore-Stein method, a 30 
cm, column of Dowex 50-X5 was used for the determina- 
tion of tyrosine, phenylalanine and the basic amino acids. 

Three out of four of the elution curves obtained for hy- 
drolysates of the bacterial preparations exhibited a peak 
for methionine sulfoxide. Since this compound did not ap- 
pear in the elution curves for synthetic mixtures of amino 
acids it was undoubtedly formed during hydrolysis rather 
than during chromatography. 

The most abundant of the amino acids present in the 
organisms were found to be glutamic acid, alanine, lysine 
and arginine. 

When the amino acid composition of the bacterial pro- 
tein was compared with that of casein a striking similarity 
was noted, The amino acid composition of these organ- 
isms also compared favorably with the composition re- 
ported in the literature for other cocci. Also, the amino 
acid composition of the organisms isolated did not appear 
to be appreciably different. 

Prior to these experiments very little was known con- 
cerning the complete analysis of amino acids present in 
members of the genus Streptococcus, 

105 pages. $2.00. Mic 57-3433 


STUDIES OF IMMUNOLOGICAL REACTIONS USING 
CHEMICAL AND HISTOCHEMICAL TECHNIQUES 


(Publication No. 22,679) 


Hsieh-Fu Cheng, Ph.D. 
Indiana University, 1957 


1, The localization of the radioactivity of injected, la- 
beled antigenic proteins in tissue sections and in plasma 
cells. Soluble antigenic proteins, labeled with S** -amino 
acids in their peptide chain, were injected into mice, rab- 
bits, and chickens. The animals were sacrificed several 
days after injection. By means of histological methods 
and autoradiography, the radioactivity of antigenic pro- 
teins in tissue sections was localized. In mice, the radio- 
activity was concentrated in Kupffer cells of the liver and 
in the red pulp of the spleen. Intracellularly, it was con- 
centrated in the cytoplasm of Kupffer cells of the liver. 

In rabbits, injected with antigens into the hind foot pads, 
the radioactivity was concentrated around the vessels and 
medullary sinuses of the popliteal lymph nodes, In the 
chicken experiments, the development of plasma cells in 
the spleen was correlated with the tracing of the radioac- 
tivity to the injected antigenic proteins, The radioactivi- 
ties were concentrated in the cytoplasm of cells. Intracel- 
lularly, the radioactivity was concentrated in the cytoplasm 
of plasma cells rather than in nuclei. Based upon these 
observations, there is regional, cellular, and intracellular 
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localization of the radioactivity of injected proteins. Anti- 
gens seem to participate directly in the antibody formation. 
2. The mechanism of the secondary response in im- 
munization. Rabbits were sensitized against ovalbumin for 
a primary response, About four weeks after the injections, 
the animals were injected with the same antigen for a sec- 
ondary response, At various stages of the immunological 
responses, they were injected with S°* -yeast protein hy- 
drolysate. Newly-formed antibody, synthesized after the 
injection of antigen for the secondary response was differ - 
entiated from the preformed antibody, synthesized during 
the primary response, by comparing its different specific 
activity. In the analyses of the sera collected 5 days after 
the injection of antigen for secondary response, the pres- 
ence of preformed in addition to newly-formed antibody 
was demonstrated. In the analyses of sera collected one 
day before and one day and two days after the injection of 
antigen for the secondary response, non-precipitating, but 
coO-precipitable antibodies were found to be present. This 
indicates that preformed antibody is present at later stages 
of a primary response and during the induction period of a 
secondary response, The data are also interpreted to 
mean that during the induction period of secondary response 
both release of preformed antibody and production of new 
antibody take place, res 
3. The dissociation of antigen-antibody precipitates. 
Rabbits were immunized against arsanilazo bovine gamma- 
globulin (AsBGG). For dissociation experiments, arsani- 
lazo bovine gamma-globulin was trace-labeled with 
idodine-131 (AsBGG-I'**) so that the antigen-antibody pre- 
cipitates contained ASBGG-I'**. These antigen-antibody 
precipitates after being washed with saline were repeatedly 
extracted with saline. The protein in the saline extracts 
was found to be, mainly, the antibody. This dissociable 
antibody was still partly precipitable by the renewed addi- 
tion of the antigen. The yield of reprecipitated antigen- 
antibody precipitates increased when the total volume of the 
solution was reduced, The protein in the extracts of 
antigen-antibody precipitates is true precipitable antibody, 
although it is only partly precipitated by the direct addition 
of antigen. 136 pages. $2.00. Mic 57-3434 




















AN INVESTIGATION OF THE ANTI-RATTLESNAKE 
VENOM FACTOR PRESENT IN THE BULL SNAKE 


(Publication No. 22,598) 


Paul Faljean Crosby, Ph.D. 
University of Colorado, 1956 


Supervisor: Associate Professor John R. Clopton 


The purpose of this research was to determine the ef- 
fect of bull snake tissue or tissue components upon the ac- 
tivity of several of the enzymes present in rattlesnake 
venom, 

The venoms of Crotalus adamanteus, the Florida dia- 
mondback rattlesnake, and Crotalus atrox, the western di- 
amondback rattlesnake, were used, The enzyme systems 
studied were ophio-L-amino acid oxidase, diphosphopyridine 
nucleotidase (DPNase), lecithinase A, ophio-adenosinetri- 
phosphatase (Ophio-AT Pase), protease, and hyaluronidase. 





The activity of each of these enzyme systems was meas- 
ured, and the effect of various tissue preparations of the 
bull snake, Pituophis catenifer sayi (Schlegel) upon this 
activity was noted. Bull snake tissue preparations used 
were liver homogenate suspensions, the supernatant solu- 
tions from centrifuged suspensions, blood sera, and mus- 
cle homogenates. 

Manometric methods were developed and used to meas- 
ure the activity of L-amino acid oxidase, DPNase, lecithi- 
nase A and ophio-ATPase of venom, and to determine the 
effect of bull snake tissue upon the activity of each of these 
enzymes, Lecithinase A and ophio-ATPase determinations 
were also effected colorimetrically. A method was de- 
veloped whereby tyrosine production was used as an index 
of protease activity. The Beckman DU spectrophotometer 
was used to measure the production of tyrosine from 
casein, 

To measure hyaluronidase acid activity, the turbidity of 
the complex formed by unreacted hyaluronic acid and 
serum protein was measured, 

The experiments show that ophio-L-amino acid oxidase 
and DPNase of crotaline venom are inhibited by bull snake 
liver homogenate. Lecithinase A is inhibited slightly by 
bull snake liver homogenate, while low concentrations of 
hyaluronidase are inhibited by both liver and tissue homo- 
genate, 94 pages. $2.00. Mic 57-3435 


ISOLATION, IDENTIFICATION, AND STUDIES ON 
THE METABOLISM OF RUMEN MICRO-ORGANISM 
GROWTH FACTORS PRESENT 
IN NATURAL MATERIALS 


(Publication No. 22,787) 


Burk Allyn Dehority, Ph.D. 
The Ohio State University, 1957 


Certain natural materials, such as casein, alfalfa meal, 
dried distiller’s solubles, and autolyzed yeast, have been 
shown to contain unidentified growth factors for rumen 
micro-organisms in vitro, These factors are commonly 
termed cellulolytic factors, since they enhance the diges- 
tion of cellulose by rumen micro-organisms, The volatile 
short-chained fatty acids which were previously found in 
this laboratory to be the major active factors in rumen 
juice are not present in appreciable amounts in these ma- 
terials, The objectives of the study were to identify the 
active compounds in autolyzed yeast, alfalfa meal extract, 
and casein hydrolysate, and to investigate their metabolism 
in the in vitro fermentation, 

Hot water extracts of autolyzed yeast and alfalfa meal 
were fractionated and purified by passage through a 
Dowex-50 ion exchange bed and a charcoal bed. The cel- 
lulolytic factor activity, as determined by the in vitro 
rumen fermentation, was consistently foundin the Dowex-50, 
50 per cent NH,OH eluate and the charcoal filtrate of 
this eluate. These particular fractions contained the free 
amino acids, and thus the cellulolytic factor activity and 
amino acid content were inseparable. The charcoal filtrate 
of the Dowex-50, 50 per cent NH,OH eluates of yeast ex- 
tract and alfalfa extract, plus casein hydrolysate (acid), 
were subjected to large-scale unidimensional paper chro- 
matography by using 80 per cent phenol in water as a 
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solvent, The resulting chromatograms were divided into 
sections (at approximately R; 0.65), and these sections 
were eluted with hot water. The eluates from the top por- 
tion of these phenol chromatograms, for all three mate- 
rials studied, were found to contain all the cellulolytic fac- 
tor activity. Paper chromatographic analysis of these 
active eluates revealed that they all contained the amino 
acids valine, proline, and the leucines, Pure samples of 
these amino acids alone and in various combinations were 
found to have sufficient cellulolytic factor activity to ac- 
count for the stimulation obtained from the natural mate- 
rials studied, 

Studies were initiated on the metabolism of these amino 
acids in the in vitro rumen fermentation, in an attempt to 
elucidate their function in increasing the amount of cellu- 
lose digested by rumen micro-organisms. Paper chro- 
matographic analysis of fermentation mixtures, to which 
valine, proline, and leucine had been added alone and in 
various combinations, revealed that valine and leucine de- 
crease in concentration as the fermentation proceeds. 
Proline was found to be reduced to 6-aminovaleric acid, 
which also had decreased markedly in concentration by the 
end of the fermentation period. Subsequent work indicated 
that D-valine was inactive as a cellulolytic factor in the 
in vitro rumen fermentation. 

When DL-valine-1-C** was added to the in vitro rumen 
fermentation, a large portion of the radioactivity was re- 
covered as C**O,. Most of the radioactivity remaining in 
the fermentation mixture appeared to be present as valine, 
presumably D-valine-1-C**, Further analysis of these 
reaction mixtures revealed that a small amount of radio- 
active a@-ketoisovaleric acid was present. 

In the light of these results, the following metabolic 
pathway for valine in the in vitro rumen fermentation was 
proposed: valine is oxidatively deaminated to a -ketoiso- 
valeric acid, and subsequently decarboxylated to form iso- 
butyric acid. Proline is apparently reduced to a -amino- 
valeric acid, but the further metabolism of this compound 
is unknown, Fewer data were obtained on the breakdown 
of leucine, but a similar pathway of oxidative deamination 
and decarboxylation is proposed, a -ketoizocaproic acid 
and isovaleric acid being the intermediates. The amino 
acids and their proposed breakdown products were tested 
for their cellulolytic factor activity in the in vitro rumen 
fermentation, These intermediate compounds were capable 
of replacing the original amino acids in varying degrees, 
and thus additional support was obtained for the proposed 
metabolic pathways. 110 pages. $2.00. Mic 57-3436 


A STUDY ON LIPOGENESIS IN MAMMARY TISSUE 
(Publication No. 22,788) 


Miriam Ann Derks, Ph.D. 
The Ohio State University, 1957 


Biosynthesis of milk fat was studied in vivo by milking 
guinea pigs. Milk fat production is highest in the first five 
days of lactation. Milk and milk fat yields show a diurnal 
variation, The fat content of guinea pig milk is approxi- 
mately 5 per cent. 

In vitro experiments with mammary tissue homogenates 
demonstrated that isocitrate effects a pronounced enhance - 





ment of fatty acid synthesis from acetate. Citrate also 
promotes fatty acid formation. The dependence of citrate 
oxidation on DPN, ATP, and magnesium ions was demon- 
strated in mammary tissue mitochondria, and, therefore, 
the influence of DPNH, TPNH, and citrate on the forma- 
tion of fatty acids was compared in the presence of nico- 
tinamide aerobically and anaerobically. In aerobic experi- 
ments nicotinamide reduces the promotion of fatty acid 
synthesis by citrate. DPNH will completely substitute for 
citrate under anaerobic conditions. TPNH increases fatty 
acid formation aerobically in the absence of nicotinamide. 
Citrate decreases fatty acid formation in the presence of 
prolactin and ascorbate. | 

Fatty acid-snythesizing activity is located in the super - 
natant fraction after centrifugation of the mammary tissue 
homogenates at a maximum force of 144,000 x g. for fifteen 
minutes, The optimum pH for fatty acid formation by this 
crude enzyme preparation is 7.4. The formation of long- 
chain fatty acids was demonstrated by paper chromatog- 
raphy of the products. The addition of cytochrome c to the 
enzyme system inhibits fatty acid synthesis. Glucose in- 
creases fatty acid formation under anaerobic conditions; 
fructose increases this formation both aerobically and 
anaerobically. Glucose-1-phosphate, glycerophosphate, 
and isocitrate give a synergistic increase in the formation 
of fatty acids. 

A comparison of the abilities of different tissues to 
synthesize fatty acids showed guinea pig mammary tissue, 
guinea pig liver, and pig liver to be good sources of the 
fatty acid-forming enzymes. Beef and pigeon livers are 
poor sources. Combination of the active mammary tissue 
supernatant fraction with pigeon liver or guinea pig liver 
preparations yields marked enhancement of fatty acid syn- 
thesis. The combination of pigeon liver and guinea pig 
liver preparations shows no enhancement of fatty acid 
synthesis over that of these preparations when assayed in- 
dividually. 

The supernatant fraction from centrifugation of pig 
liver homogenates at 144,000 x g. for fifteen minutes con- 
tains the enzymes active in the synthesis of fatty acids. 
GTP and UTP increase synthesis of long-chain fatty acids 
by this crude enzyme preparation; CTP decreases long- 
chain fatty acid synthesis but increases the formation of 
short-chain fatty acids. Potassium, magnesium, and man- 
ganese ions promote total fatty acid synthesis. Homoge- 
nates were centrifuged at high speeds for long terms, and 
by this technique fatty acid-synthesizing activity was lo- 
calized in a residue obtained by centrifuging the superna- 
tant fraction from one hour of centrifugation at 144,000 x g. 
for an additional one and one-half hours at the same maxi- 
mum force. Harsh treatment of the tissue during prepa- 
ration resulted in the release of the fatty acid-forming 
enzymes into a more soluble fraction accompanied by a 
reduction in the total enzymatic activity. 

: 110 pages. $2.00. Mic 57-3437 
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STUDIES ON PROTEIN DEPLETION AND 
METHIONINE SUPPLEMENTATION IN THE RAT 


(Publication No. 22,522) 


Charles Acheson Hetzel, Ph.D. 
Rutgers University, 1957 


This investigation was designed to study: (1) The re- 
duced catabolic activity and relatively increased anabolic 
activity which is associated with protein depletion and the 
effect of dietary methionine on these activities. (2) The 
utilization of guanidoacetic acid, glycine and analine when 
supplemented in a protein-free diet; also the utilization of 
these compounds in the presence of dietary methionine. 
(3) The influence that supplemental methionine and guanido- 
acetic acid have on the synthesis of serum albumin. 

Adult male Wistar strain rats with full protein re- 
serves were pair-fed the following synthetic diets for a 
three-week period: unsupplemented protein-free diet, 
protein-free diets supplemented with 0.67% methionine, 
0.67% guanidoacetic acid, 1.28% glycine, 1.53% alanine, 
0.67% methionine plus 0.67% guanidoacetic acid, 0.67% 
methionine plus 1.28% glycine, and 0.67% methionine plus 
1.53% alanine. Urine samples were collected and analyzed 
for total nitrogen, urea, ammonia, creatinine and amino 
acids, The serum was analyzed for total protein and stud- 
ied by paper electrophoresis. 

The excretion of urea nitrogen decreased to a low and . 
constant value in rats fed an unsupplemented protein-free 
diet. This reduced urea excretion was considered to be an 
indication of reduced catabolic activity as well as a meta- 
bolic adjustment to conserve tissue protein. The low, 
constant level of protein catabolism associated with the 
depleted state may be similar in magnitude to the sum of 
essential catabolic and synthetic reactions necessary for 
life processes. 

Rats fed a protein-free diet supplemented with methio- 
nine approached the low level of urea nitrogen excretion 
more rapidly than those fed an unsupplemented protein- 
free diet. Thus, animals fed the methionine supplemented 
protein-free diet had lost less tissue protein upon reach- 
ing the low, constant catabolism than did animals fed the 
protein-free diet. 

The finding of only small quantities of glycine and 
alanine in the urine of animals fed these supplements per- 
mitted the use of urea nitrogen excretion as a measure of 
the retention of glycine and alanine nitrogen. The calcu- 
lated per cent retention of dietary glycine and alanine for 
the three-week depletion period was respectively 78.1 and 
45.5. A sharp increase in the retention of these com- 
pounds was observed at the end of the third week of deple- 
tion. Adding methionine with glycine or alanine in a 
protein-free diet had little effect on the retention of gly- 
cine; however, it did increase the average retention of 
alanine approximately 27.5%. 

The tissue protein conserving effect of supplemental 
methionine and the retention of supplemental glycine and 
alanine was explained on the basis of the relative impor - 
tance of these compounds in essential synthetic reactions 
and their ability to spare the use of tissue protein re- 
serves for these reactions. 

Creatinine excretion decreased to a low and constant 
level at about the same stage of depletion as did urea ex- 
cretion. 

Homocysteine was identified in the urine of depleted 





rats and was found to increase with progressive depletion. 
A marked increase in the excretion of homocysteine was 
associated with methionine supplementation. This high 
level was found to become even greater at a later stage of 
depletion. 

There was a gradual decline in the albumin/globulin 
ratios of sera from rats fed an unsupplemented protein- 
free diet. By adding methionine or guanidoacetic acid to 
this diet, there was a sharp increase in the albumin/ 
globulin ratios to a level greater than that found for control 
animals fed a 25% casein diet. The supplementation of a 
non-specific nitrogen source as alanine resulted in 
albumin/globulin ratios only slightly greater than those in 
rats fed the unsupplemented protein-free diet. 

90 pages. $2.00. Mic 57-3438 


STUDIES ON PLASTEIN SYNTHESIS 
(Publication No. 22,690) 


Jack Horowitz, Ph.D. 
Indiana University,.1957 


A study was made of the formation of plastein by chymo- 
trypsin, from egg albumin hydrolyzates, The pH optimum 
for synthesis was 7.3. Maximum synthesis occurred when 
the concentration of chymotrypsin was greater than 0.15 
mg. of enzyme nitrogen per milliliter. When the concen- 
tration of the digest increased, the amount of plastein 
formed increased; no synthesis occurred below a concen- 
tration of 6.5 mg. of total N per milliliter of the digest. 
The reaction was essentially complete in seventeen hours, 

By means of the fluorodinitrobenzene (FDNB) method of 
Sanger, plastein was found to contain at least seven N- 
terminal amino acids. This fact, plus the observation of 
numerous ninhydrin-positive spots after chromatograph- 
ing plastein (n-butanol:pyridine:water, 5:2:3, and n-butanol: 
acetic acid:water, 4:1:3, as solvents), indicated that plas- 
tein was a mixture of polypeptides. Calculation of the 
minimum molecular weight from the amount of thiocyanate 
incorporated into plastein when it was reacted with 
NH.C**NS in acetic anhydride:glacial acetic acid (8:1) gave 
a value of 2200. Values of 1620 and 1700 were calculated 
from the sulfur content of plastein and the dinitrophenyl 
(DNP) content of DNP-plastein, respectively. A determina- 
tion of the amino acid content of plastein and egg albumin 
by means of chromatography on Dowex-50 ion exchange 
columns (Stein and Moore method) showed plastein to be 
richer in non-polar amino acids than its precursor pro- 
tein. The formation of plastein was not affected by p- 
chloromercuribenzoate nor was plastein dissolved by thio- 
glycollate, which indicated that sulfhydryl groups and 
dithio bonds play little part in plastein synthesis. 

It was found that the radioactivity of ester derivatives 
of DL-phenylalanine-2-C**, when added to the digest, was 
incorporated into the plastein formed. No such incorpora- 
tion occurred when free phenylalanine, N-acetylphenylala- 
nine, glycine, or glycine ethyl ester were used, Repeated 
attempts to remove the radioactivity by equilibration with 
and dialysis against non-radioactive compounds, by ex- 
traction with water and acetone, and chromatography failed, 
and it was concluded that the label was bound by means of 
peptide bonds. 
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No change in amino nitrogen during plastein formation 
could be detected by the nitrous acid method of van Slyke, 
the colorimetric ninhydrin method or formol titration. 
This fact, together with the incorporation of only the 
amino acid esters, led to the conclusion that transpeptida- 
tion reactions were primarily responsible for plastein 
synthesis. 

The specificity of chymotrypsin with respect to the in- 
corporation of amino acid esters into plastein was studied. 
It was found that the enzyme is not highly specific in this 
reaction, The suggestion is made that this method of test- 
ing for the occurrence of transpeptidation reactions can be 
used quite generally. 

The size distribution of peptides in the supernatant be- 
fore and after plastein synthesis was studied by dialyzing 
the peptide solutions against 20% acetic acid and measur - 
ing the amount of nitrogen diffusing out (absorbancy at 
280 my) with time. There was no detectable change in the 
size distribution of peptides after plastein synthesis. 

An examination was also made of the synthesis of plas- 
tein from egg albumin hydrolyzates by pepsin. Some dif- 
ferences between this reaction and the synthesis of plastein 
by chymotrypsin were found and are discussed. 

98 pages. $2.00. Mic 57-3439 


PURIFICATION OF STREPTOTHRICIN- 
LIKE ANTIBIOTICS 


(Publication No. 22,524) 


Martin I, Horowitz, Ph.D. 
Rutgers University, 1957 


A large number of streptothricin-like antibiotics are 
produced as complexes of antibiotics which are difficult to 
resolve. 

Paper chromatography, countercurrent distribution, 
and ion-exchange, carbon, and cellulose powder column 
chromatography were used in attempts to resolve com- 
plexes of streptothricin-like antibiotics. 

Circular paper chromatography with the solvent sys- 
tem 1-propanol, pyridine, acetic acid, water (15:10:3:12) 
was applied in a survey of the various streptothricin anti- 
biotics. A table of Rg values for the sulfate and hydrochlo- 
ride salts of the various streptothricins was compiled. In 
general, the hydrochloride salt of the antibiotic exhibited a 
greater Rr value than the antibiotic sulfate. With the ex- 
ception of roseothricin C and a preparation of streptothri- 
cin (Ortho), all the streptothricin-like antibiotics were 
heterogeneous in this system. 

Column chromatography with Amberlite IRC-50 resin 
buffered at pH 6.5 was used for the isolation of the myco- 
thricin complex from fermentation broths. The mycothri- 
cin complex was eluted from the resin with 10% v./v. acetic 
acid, The active eluate was then passed down a column of 
IR-45 resin in the hydroxyl phase to remove excess acetic 
acid. The column effluent was lyophilized; the antibiotic 
was dissolved in absolute methanol and precipitated with 
acetone. Recoveries in excess of 70% were obtained. 

The mycothricin complex was subjected to counter- 
current distribution with the system 2-butanol, aqueous 
2.3% trichloroacetic acid. The complex was partially re- 
solved after the application of 300 transfers. Three peak 





areas of ninhydrin color intensity were obtained; these 
three areas possessed antibiotic activity. The components 
of the peak areas were not completely separated, 

The mycothricin complex w?s partially resolved by 
carbon column chromatography. Essentially two strepto- 
thricin antibiotics were obtained by water development of 
an acid-washed carbon column, Circular paper chroma- 
tography of these two components showed them to chro- 
matograph identically with the two components of strepto- 
thricin VI, Further development of the carbon column 
with an aqueous -acid-ethanol mixture afforded the antibi- 
otic named mycothricin, 

The pleocidin complex was studied first by circular 
paper chromatography; a minimum of three components 
were detected. A fourth component was enriched by car- 
bon column chromatography. Three of the four compo- 
nents were obtained in a relatively pure form by the appli- 
cation of cellulose powder column chromatography with the 
system 1-propanol, pyridine, acetic acid, water (15:10:3:12). 
The most rapidly migrating component of the pleocidin 
complex was shown to be identical with streptothricin by 
chromatographic analysis, optical rotation, and compara- 
tive antibiotic assay. 119 pages. $2.00. Mic 57-3440 


A STUDY OF THE FACTORS INFLUENCING THE 
BIOSYNTHESIS OF B-CAROTENE 
IN CHLORELLA PYRENOIDOSA 


(Publication No. 22,530) 


Carl Charles Levy, Ph.D. 
Rutgers University, 1957 





The purpose of this investigation was to gain some 
knowledge of B-carotene synthesis, by gauging the effect of 
various nutritional and other environmental factors on its 
production, Chlorella was chosen for the study because of 
the many advantageous properties the organism possesses. 
Firstly, because it can be cultured easily, and for an alga, 
yields a large amount of cell material in comparatively 
short period of time. And secondly, because of its ability 
to grow in the dark on preformed organic matter, compara- 
tive studies could be made on the influence of light on caro- 
tenogenesis. 

1. The carbon/nitrogen balance was shown to be of 
limited significance as a controlling factor in caroteno- 
genesis. What is significant, is that sufficient carbon and 
nitrogen be available for maximal growth of the organism. 

2. Increasing light intensity accelerates both growth 
and carotenogenesis in Chlorella. The increased rate of 
carotene synthesis, however, may be a reflection of the 
more rapid availability of products essential for the con- 
struction of the carotene molecule. Dark conditions can 
apparently confer some degree of “protection” against 
carotene destruction. This was shown by measuring the 
daily increase in carotene in cells grown in the dark and 
transferred to the light. The longer the growth in the dark, 
the less was the decrease in the amount of carotene present. 

Destruction of carotene may be mediated through the 
activities of a “destructive agent” operative only in the 
light. Cell suspensions grown at different light intensities 
resulted in decided differences in carotene synthesized 
when these cells were recultured in the light. Those grown 
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at the highest light intensity produced the least amount of 
carotene, On the other hand, if these cell suspensions 
were grown in the dark, little difference in the amount of 
carotene synthesized could be seen. 

3. Both casein hydrolyzate and yeast extract increased 
carotene synthesis considerably. The amino acids glycine 
and alanine in the casein supplement were found to be the 
factors responsible for this enhanced carotenogenesis. On 
the other hand, no information could be found as to the na- 
ture of the factors in yeast extract which increased caro- 
tene concentration. 

4. Diphenylamine was found to be a specific inhibitor 
of carotene synthesis in Chlorella. At concentrations of 
the inhibitor of 1/1,000,000, carotene concentration 
dropped considerably in “light” grown organisms. At this 
same concentration in the dark, however, there was com- 
plete inhibition of the growth of the organism. 

94 pages. $2.00. Mic 57-3441 


STUDIES IN PROTEIN BIOSYNTHESIS 
(Publication No. 22,694) 


Arthur Carl Lietze, Ph.D. 
Indiana University, 1957 


Radioactive protein precursors (amino acids, peptides, 
and rabbit serum proteins) containing S°*° were injected 
intravenously into rabbits. The promptness of appearance 
of the radioactivity in the hair keratin and the relative 
specific activities of the hair keratin indicated that the 
precursors were incorporated into the keratin at the amino 
acid level, Rat serum proteins containing S**® and C'* 
amino acids were injected intravenously into rats. The 
relative isotope ratios of the samples of hair subsequently 
secreted by the rats prove that the serum proteins were 
degraded to the amino acid level before being incorporated 
into the keratin. 

The gradual increase in amino acid uptake into duck 
erythrocytes with time and the temperature dependence of 
the increase indicated that the concentrative ability of duck 
red blood cells for amino acids is of enzymatic origin. 

Substances thought to be protein synthesis templates 
(RNA and bovine serum albumin) were placed in solution 
into dialysis bags and dialyzed to equilibrium with radio- 
active amino acids and a radioactive amino acid ester. No 
increase in radioactivity inside the bags was noted, even if 
amino acid activating enzyme was added to the system. 

The RNA of the liver of a rabbit which had been in- 
jected with 3.5 millicuries of S°**® amino acids was so low 
in radioactivity that, at the most, 4.5 X 10° mgm. of 
amino acid had combined with 1 mgm. of the RNA. 

120 pages. $2.00. Mic 57-3442 





STUDIES ON THE CELLULOLYTIC ENZYME 
SYSTEM OF CORYNEBACTERIUM FIMI 


(Publication No, 22,534) 


Charles Matthijssen, Jr., Ph.D. 
Rutgers University, 1957 





Crude cellulolytic preparates were obtained from cul- 
tures of Corynebacterium fimi by precipitation with am- 
monium sulfate, ethanol, and acetone. 

Studies on the factors influencing the production of the 
cellulolytic enzyme system revealed that when using a 
chemically defined medium the period of incubation was 
extremely critical with regard to the optimum production. 
Moreover, the initial pH of the medium had to be between 
6.0 and 7.0. 

The factors influencing the activity of the cellulolytic 
enzyme system were investigated. Some of the results 
were as follows: optimum temperature 40°C.; optimum pH 
between 6.0 and 7.0 depending upon the buffer system em- 
ployed; inhibitory effect of cellobiose. 

The enzyme preparations were fractionated by increas- 
ing concentrations of ammonium sulfate, ethanol, acetone, 
and by different precipitants used in succession. The am- 
monium sulfate preparation lost its beta-glucosidase ac- 
tivity in the process, while this activity was retained by 
precipitation with ethanol. 

Cellobiose was identified by the use of paper chroma- 
tography to be the end product of cellulose hydrolysis. A 
beta-glucosidase mediated the hydrolysis of cellobiose to 
glucose, 

The inability to isolate oligosaccharides other than 
cellobiose seemed to indicate that the cellulose was being 
split by an end-wise attack resulting in the accumulation 
of cellobiose. 74 pages. $2.00. Mic 57-3443 





LYSINE BIOSYNTHESIS IN YEAST 
(Publication No. 22,393) 


James Richard Mattoon, Ph.D. 
The University of Wisconsin, 1957’ 


Supervisor: M. J. Johnson 


Lysine biosynthesis in yeast was studied with a lysine- 
requiring strain of Saccharomyces cerevisiae. Various 
compounds were tested for their ability to replace lysine 
in supporting mutant growth. Accumulated radioactive 
lysine precursors (or related compounds) were sought in 
the medium after administering C’*H;COOH to the grow- 
ing mutant. Alphaaminoadipic acid replaced lysine, while 
diaminopimelic acid did not. A highly radioactive organic 
acid accumulated in the medium. The yeast lysine syn- 
thesis path resembles that of Neurospora, but not that of 
Escherichia coli. The accumulated acid may be oxalic or 
glycolic acid. 54 pages. $2.00. Mic 57-3444 
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THE DEVELOPMENT OF A SEMI-SYNTHETIC DIET 
AND ITS USE IN A STUDY OF 
PROTEIN METABOLISM IN THE CAT 


(Publication No. 22,537) 


Sanford Arthur Miller, Ph.D. 
Rutgers University, 1957 


A semi-synthetic diet has been developed to study the 
protein metabolism of the cat. The diet, which is charac- 
terized by a relatively high protein, caloric density and 
_ vitamin content, was used to determine the caloric and ni- 
trogen requirements for growth and maintenance and the 
nutritive values of egg albumin, casein and wheat gluten. 

The nitrogen retention for growth in the kitten was de- 
termined to be approximately 1.7 grams/day/kilogram of 
body weight at weaning. This value decreased gradually to 
0.36 grams at 30 weeks and finally to zero at 55 weeks 
when the cat had reached adulthood. At weaning, the main- 
tenance requirement was approximately 0.7 grams nitro- 
gen/day/kilogram of body weight. This value decreased 
rapidly to 0.5 grams at 15 weeks and remained constant 
through adulthood, 

The 10 week old kitten required about 250 calories/day/ 
kilogram of body weight. This value fell in the same man- 
ner as the nitrogen requirement so that at 55 weeks 70 
calories/day/kilogram of body weight were adequate for 
maintenance. The nitrogen/calorie ratio is higher in the 
cat than in the dog, a result that can be interpreted to mean 
that the cat has a more rapid rate of protein metabolism 
than the dog. 

Dietary protein nitrogen retention was measured in the 
cat in terms of nitrogen balance indexes. Egg albumin, 
with an index of unity for maintenance, may be assumed to 
be completely retained in the body of this animal. An 
index of unity means that the excretion of nitrogen during 
feeding of egg albumin is the same as would be obtained 
while feeding a protein-free diet. Since the cat has a tend- 
ency to deplete rapidly and reduce its caloric intake ona 
protein-free diet, egg albumin was used in the routine 
measurements of excretion of so-called body nitrogen. 

The indexes for maintenance in the adult cat for casein 
and wheat gluten were determined to be 0.9 and 0.7, re- 
spectively, values which are much greater than those re- 
ported for the dog. It was suggested that the relatively 
high index for casein in the cat might reflect a lower re- 
quirement for methionine. 

To test this suggestion, casein diets supplemented with 
methionine were fed to the cats. Supplementation with 
methionine had little effect upon the retention of casein 
nitrogen in adults. In the kittens, however, a decrease in 
the excretion of urea was observed when methionine was 
added to the casein diet. These results were interpreted 
to mean that, while casein had sufficient methionine for 
maintenance in the adult cat, the kitten required a greater 
amount of methionine for growth. 

No change was observed in creatinine excretion even 
with apparently excessive levels of methionine supplemen- 
tation. The lack of toxic symptoms upon feeding excess 
sulfur amino acids could be due to the presence of a de- 
toxification mechanism peculiar to the cat, providing for 
the conversion of methionine to cysteine. Cysteine is sub-. 
sequently conjugated with isoamyl alcohol, derived from 
leucine, to form felinine, an amino acid that has been 
found only in the urine of members of the cat family. 

76 pages. $2.00. Mic 57-3445 





ABSORPTION OF METHIONINE FROM THE SMALL 
INTESTINE OF THE CHICKEN AND HAMSTER 


(Publication No. 22,538) 


Howard John Newman, Ph.D. 
Rutgers University, 1957 


The absorption of methionine from an in vivo prepara- 
tion of chicken intestine and from an in vitro preparation 
of hamster and chicken intestine was investigated. 

The conventional Thiry-Vella fistula was adapted for 
use in the in vivo absorption studies. A portion of the 
chicken’s intestine was resected and cannulated at both 
ends, the cannulae were exteriorized through the lateral 
abdominal wall leaving the resected loop, with blood supply 
intact, lying freely in the abdominal cavity. The operation 
is described in detail. Histological and physiological evi- 
dence indicate that the intestinal fisulas are representative 
of normal intestinal tissue. A method is described whereby 
methionine absorption from a solution perfused through the 
cannulated intestinal loop was measured. The time course 
of absorption was studied at intervals from 0-120 minutes 
and was found to reach a maximum value at 90 minutes. 

In 90 minutes 80 percent of L-, 74 percent of D,L- and 58 
percent of D-methionine present in a 5 mg. percent solu- 
tion were absorbed from the loop. These results indicate 
the stereospecific and, hence, the active mechanism of ab- 
sorption for at least L-methionine from the intestine. The 
pH of the perfused methionine solution was found to change 
rapidly from the original value of 6.2 to about 7.3. 

A more rapid and more versatile in vitro technique for 
investigating amino acid absorption was used as a com- 
panion system in the study. Surviving hamster and chicken 
intestine was everted, tied into small sacs which were 
filled with and suspended in aliquots of a methionine solu- 
tion, and then agitated in a bath at 37° C. The results indi- 
cate that L-methionine is transferred by the everted intes- 
tinal sacs against a concentration gradient, which is 
considered conclusive evidence in favor of an active trans- 
port mechanism for amino acids. It was found that anaero- 
bic conditions and the absence of glucose or the presence 
of 2,4-dinitrophenol in the medium inhibited the transfer 
of L-methionine against a concentration gradient by the 
everted intestine. These findings offer additional evidence 
in favor of an active transport mechanism for amino acids. 

It was found that D- and D,L-methionine were also 
transferred against a concentration gradient by the everted 
intestine at essentially the same rate as the L-isomer and 
that the transfer of D- and D,L-methionine was inhibited 
by the same conditions that blocked the transfer of L- 
methionine. These data support the theory that absorption 
of amino acids is an active process but indicate that the 
process, at least for methionine, is non-stereospecific. 

All areas of the small intestine except the duodenum 
were equally active in transferring methionine. There was 
no transfer of methionine by intestine that was “killed” by 
immersion in boiling water. No difference in the rate of 
transfer of methionine with respect to sex was noted, Less 
2,4-dinitrophenol was required to inhibit the transfer of 
methionine in the presence of a phosphate buffer than in 
the presence of a bicarbonate buffer. Except for a depend- 
ence upon normally respiring intestinal tissue there was 
no relationship between the Q,, and the rate of transfer of 
a methionine. 104 pages. $2.00. Mic 57-3446 
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I: NUTRITIONAL REQUIREMENTS OF THE DOG. 
II: STUDIES ON ERGOTHIONEINE, 


(Publication No. 22,398) 


Joseph Andrew Ontko, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Paul H, Phillips 


Part I 


The effects of various dietary supplements on repro- 
duction and lactation performance of dogs fed a 20% casein, 
purified ration were investigated. Stud dogs were feda 
well-balanced natural ration. Dogs fed the basal purified 
ration failed to reproduce normally as evidenced by the 
high mortality rate of the newborn within two days after 
birth, This mortality was markedly reduced by 5% addi- 
tional dietary protein. The beneficial effect of the added 
protein was not due to its sulfur amino acid content. 

The caloric requirement of the dog during maintenance, 
gestation and lactation was determined. During gestation 
and lactation the caloric requirement of dogs which weaned 
five or more pups was respectively 1.2 and 2.8 times the 
caloric requirement during maintenance. As the number 
of offspring increased to five, the caloric requirement of 
lactating dogs also increased, 

Dogs fed purified rations gained weight during lactation. 
Other dogs, fed a natural, stock ration, lost weight during 
full milk production. This emphasized the relatively high 
level of energy required by lactating dogs. 

Pups in small litters were heavier at birth and grew 
faster during lactation than pups in large litters. Newborn 
pups grew slowly during the first week after birth. Their 
fastest rate of growth occurred during the second week of 
lactation, after which the growth rate decreased. 

The effect of a high-fat diet on the percentage protein 
requirement of the weanling pup was investigated. In- 
creased fat in the ration increased the protein requirement 
as measured by growth rate and feed efficiency. A 30% fat 
diet was found to require 29% protein to support a maxi- 
mum growth response in the weanling pup. The feed effi- 
ciency was distinctly superior with the 30% fat diet over 
lower fat diets reported by others. 


Part II 


Ergothioneine in animals originates in the diet. To de- 
termine which ingredients of a natural ration were respon- 
sible for the presence of ergothioneine in the blood of rats, 
the ration was fractionated. Corn contained more activity 
than any other ingredient. However, this activity was near 
the minimum detectable and attempts to isolate the activ- 
ity from corn were therefore hindered, Subsequently, corn 
steep water was studied and found to be a potent concen- 
trate of the activity and a fractionation of this product was 
undertaken. A procedure was developed which led to the 
isolation of 2.1 mg. of ergothioneine from 600 grams of 
corn steep water which is equivalent to 6 kg. of corn. The 
isolated ergothioneine represented about 12% of the origi- 
nal activity. 

When ergothioneine was fed to rats depleted of the com- 
pound, it appeared in the blood cells of bled rats faster 
than control rats. This supports the hypothesis that ergo- 
thioneine is incorporated into the cellular fraction of blood 
during hematopoiesis. 





It was established that ergothioneine is transferred 
across the placenta of various species. The amounts of 
ergothioneine transferred was influenced by the concentra- 
tion of ergothioneine in the maternal blood and the length 
of the gestation period. Ergothioneine was secreted in the 
milk of lactating rats which were fed ergothioneine contain- 
ing rations, A diet of cows’ milk was ineffective in main- 
taining the blood ergothioneine level of weanling rats. 

Ergothioneine was not demonstrated to be essential for 
normal reproduction and lactation in the rat by these 
studies, 78 pages. $2.00. Mic 57-3447 


STUDIES ON THE MECHANISM OF THE 
BIOSYNTHESIS OF THE ERGOT ALKALOIDS 


(Publication No. 23,114) 


Ara Garo Paul, Ph.D. 
The University of Connecticut, 1957 


These investigations were undertaken to determine 
whether interconversion of the ergot alkaloids existed and 
whether certain compounds, represented as structural 
moieties, function as precursors to them, 

Such an investigation is limited by the nature of the or- 
ganism, Claviceps purpurea, The alkaloids are produced 
only in parasitic growth on grasses and only in the sclero- 
tial stage of the life cycle. They begin to appear on the 
twelfth day and reach the maximum on the nineteenth day. 
The amount of total alkaloids is small, on the order of 
0.15%. 

The method chosen to study conversions to the alkaloids 
was governed by these factors. Compounds tested were 
labeled with the radioactive isotope carbon-14. Only small 
amounts of a compound would need to be converted for the 
conversion to be detected, 

In order to obtain the alkaloids uniformly labeled with 
carbon-14, rye plants, just prior to flowering, were placed 
in an Argonne-type Plant Growth Chamber. C**O2 was 
introduced for 70 days and inoculation of the plants was 
carried out daily for the first 21 days. Approximately 63 g. 
of ergot was harvested yielding, on extraction, approxi- 
mately 25 mg. mixed alkaloids. 

Resolution of this mixture to ergonovine, ergotamine 
and ergotoxine was effected by column partition chroma- 
tography. Trace quantities of radioimpurities proved to be 
present, rendering the individual alkaloids unfit for use in 
testing for the possibility of interconversion. On storage, 
at -10° C., the carbon-14 labeled alkaloids decomposed 
within 60 days of extraction. 

A cell homogenate technic was developed for studying 
conversions of precursors to the alkaloids. Ergot sclero- 
tia of 14-21 days of age were ground in Potter-Elvehjem 
homogenizers with powdered glass and an aqueous solution 
of the particular carbon-14 labeled test compound. After 
incubation, the alkaloids were extracted and chromato- 
graphed. Autoradiography was used to determine whether 
or not the alkaloids were radioactive. 

The results indicated that alanine and phenylalanine 
were converted to ergotamine and to the ergotoxine com- 
plex but not to ergonovine. Indole, serine, and indole in 
combination with serine showed no comparable conversions. 

The absence of the peptide structure in ergonovine, 
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correlated with the absence of conversion of alanine and 
phenylalanine to this alkaloid, suggests that these two 
amino acids participate in the formation of the peptide 
structure of the water insoluble alkaloids. 

32 pages. $2.00. Mic 57-3448 


MOLYBDENUM AS A TRACE ELEMENT 
IN SOILS AND PLANTS 


(Publication No. 22,540) 


Nobel K. Peterson, Ph.D. 
Rutgers University, 1957 


A series of studies were undertaken to gain information 
concerning: ) 


1, development of molybdenum deficiency symptoms in 
certain crop plants. 


2. extent of molybdenum deficiency in alfalfa and sweet 
potatoes on New Jersey soils. 


3. effect of molybdenum applied simultaneously with ni- 
trates to corn, oats, and orchard grass. 


4. possibility of a correlation between the available mo- 
lybdenum content of soils and the molybdenum content of 
plants. 


9. effect of molybdenum content of soils upon the algal 
population. 


The culture media used in the molybdenum deficiency 
studies were a pyrex glass cullet-wool mixture, pyrex 
- glass sand, quartz sand, and aerated nutrient solution. 
The macronutrient stock solutions were purified of molyb- 
denum by copper sulfide co-precipitation technique. 

In the survey of soils and in the molybdenum -nitrate 
studies either a randomized block or a Latin square ar- 
rangement was used, 

Over 200 chemical analysis were run in a comparison 
of the available molybdenum content of soil and the total 
molybdenum content of the plant. The available molybde- 
num of soil was determined by the Grigg method. The pro- 
cedures used in determining the total molybdenum of plants 
were ones that are employed at the New Jersey Experi- 
ment Station. 

The algal population was determined in soil samples 
from the molybdenum -nitrate field experimental plots. 

Molybdenum deficiency symptoms in corn, cauliflower, 
broccoli, tobacco, soybeans, and cotton were developed, 
described, and photographed. Molybdenum -deficient cot- 
ton plants developed abnormal bolls similar to “hard boil” 
which is a condition frequently observed in cotton grown on 
acid soils in the South. 

In the survey of soils, no statistically significant in- 
crease in yield of alfalfa was obtained by application of the 
salts of molybdenum. 

Where the pH of the soil was 5.5, application of molyb- 
denum salts increased the yield of sweet potatoes. 

In the molybdenum -nitrate study, results with corn 
were inconclusive, With oats, a combination of nitrogen 
and molybdenum gave higher yields than the same rates of 
nitrogen without molybdenum, With orchard grass, the per 
cent of nitrates in fresh tissue was slightly higher inplants 





which received both molybdenum and nitrogen than in plants 
which received nitrogen alone. 

Some correlation between the available molybdenum 
content of soils and the molybdenum content of plants was 
noted, 

The algal population of the soil was greatest where mo- 
lybdenum or a combination of molybdenum and nitrogen had 
been applied. 

_ A deficiency of molybdenum may be the cause of “hard 
boll” in cotton. . 

The soils of seven New Jersey counties surveyed con- 
tained sufficient molybdenum for normal alfalfa production. 

Tests with sweet potatoes indicated that a pH of 5.5 was 
more favorable than a pH of 5.0 for the uptake and utiliza- 
tion of molybdenum. 

At a pH of 5.5, there may be better utilization of nitro- 
gen if it is applied simultaneously with molybdenum. 

Within soil types of about the same pH, there appears 
to be some correlation between available molybdenum con- 
tent of soil and the total molybdenum content of the plant. 

Preliminary investigation indicates that under certain 
conditions an increase in the molybdenum content of soils 
results in an increase of the algal population. 

129 pages. $2.00. Mic 57-3449 


NEUROCHEMICAL STUDIES, 
I. EFFECTS OF FLUOROACETATE POISONING. 
II, CHOLINESTERASE INHIBITION BY 
TETRAETHYL PYROPHOSPHATE. 


(Publication No. 22,402) 


Gordon Robert Pscheidt, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor William E, Stone 


I 


Chemical changes in the cerebrum associated with 
fluoroacetate poisoning were studied in dogs. 

Citrate, When fluoroacetate is injected, citrate in the 
brain increases to a maximum which is reached soon after 
the beginning of epileptiform seizures, Application of flu- 
oroacetate to the cortex induced excitation, while applica- 
tion of sodium citrate did not. 

Lactate and Acid-Soluble Phosphates. During the pre- 
convulsive period, in which inhibition of the tricarboxylic 
cycle is apparent from the rise in citrate, the metabolic 
block is not sufficient to induce changes in lactate, creatine 
phosphate, or inorganic phosphate. During the convulsive 
stage the lactate is increased and breakdown of creatine 
phosphate occurs. These changes are regarded as conse- 
quences of the convulsive activity. 

Acetylcholine. No change in acetylcholine occurred 
prior to initiation of seizures. The decrease occurring 
during seizures is consistent with the theory that “bound” 
acetylcholine is released and hydrolyzed. 

Ammonia, The ammonia was increased 7-fold during 
fluoroacetate poisoning. The increase reached a maximum 
at about 60 minutes, and epileptiform seizures supervened 
at approximately the same time. The increase in ammonia 
preceded that of citrate and was slightly greater ona 
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molar basis. 
known, 

Chemical Factors in Convulsive Activity. The results 
Support the view that neither the blocking of oxidations nor 
the presence of excess citrate in the brain is the cause of 
fluoroacetate seizures. | 

The cerebral ammonia was increased during seizures 
induced by pentamethylentetrazol, but the levels were 
lower than those reached in fluoroacetate-poisoned ani- 
mals during the preconvulsive stage, The release of am- 
monia during pentamethylentetrazol seizures appears to 
be a result of excitation, rather than its cause. 

The possible importance of excess ammonium ion in 
the initiation of fluoroacetate seizures is discussed. In- 
fusion of ammonium chloride induced cortical seizures in 
two animals and cortical depression in three animals. 
Subdural injection of ammonium salts did not induce exci- 
tation, 


The precursor of the ammonia is un- 





I 


No residual cholinesterase could be detected in dog 
brain homogenates prepared after injection of 2 mg/kg of 
tetraethyl pyrophosphate. A similar dose reduced the 
cholinesterase of rabbit brain to 25 percent of the control 
value. 

The reaction between hydroxylamine and tetraethyl py- 
rophosphate was studied. The half-time of hydrolysis of 
tetraethyl pyrophosphate in the presence of hydroxylamine 
is of the order of seconds, compared to several hours in 
its absence. 

Experiments designed to determine the true in situ in- 
hibition of brain cholinesterase produced by tetraethyl 
pyrophosphate were performed, Homogenates of brain 
were prepared in the presence of hydroxylamine, in an at- 
tempt to destroy any uncombined tetraethyl pyrophosphate 
that might inhibit the enzyme during homogenization. An- 
alysis of the data was complicated by the slow reactivation 
of the tetraethyl pyrophosphate -inhibited enzyme by hydro- 
xylamine, It was concluded, however, that complete inac- 
tivation of the cholinesterase alters but does not abolish 
the functional activity of the brain. 

137 pages. $2.00. Mic 57-3450 


ARGININE-CREATINE RELATIONSHIPS IN THE 
GROWING CHICK AND MATURE FOWL 


(Publication No. 22,545) 


Robert C. Salander, Ph.D. 
Rutgers University, 1957 


In the absence of adequate amounts of the primary pre- 
cursors of creatine, namely: arginine and glycine, mus- 
cle creatine content increases very slowly with age. Ar- 
ginine is by far the most important amino acid concerned 
with creatine synthesis. 

In a study, using a practical chick starter, muscle cre- 
atine content increased with age to eight weeks. During 
the first four weeks, muscle creatine rose from 2.73 to 
3.87 mg per gm fresh muscle; at eight weeks the muscle 
creatine content was 4.26 mg per gm. This points toa 
very rapid formation of muscle creatine during the first 





four weeks of life in contrast to a slower deposition of 
muscle creatine at the later stages. 

Since creatine synthesis is a major pathway of arginine 
metabolism, these results indicate either a difference in 
arginine metabolism after four weeks or more appropriate, 
an actual decrease in the requirement with reference to 
creatine synthesis after four weeks. The arginine require- 
ment during the first four weeks of the chick’s life appears 
to be higher than the 1.2% mentioned in the literature, 
more in the order of 1.5%. The arginine requirement in 
the presence of 0.8% dietary creatine is not appreciably 
lowered, although, there appears to be a slight arginine- 
sparing effect by creatine but no larger than 20%. 

When 0.5% creatine was added to a high energy (8% fat) 
diet there was no increase in gain, although there was an 
improvement in feed utilization that was higher than that 
obtained when creatine was added to the fat free diet. When 
decreasing levels of creatine were added to increasing 
levels of dietary protein there appeared to be some im- 
provement in gains and feed utilization at the lower levels 
of protein. 

Chicken urine was obtained by surgically exterioizing 
the cloacal wall containing the ureters. Creatine content 
of pullet urine ranged from 13 to 56 mg per 100 ml when 
the birds were on a normal chick starter. The value in- 
creased when they were fed a purified diet containing ar- 
ginine and glycine. Urinary creatinine was about 6 mg per 
100 ml. In view of the poor creatine recoveries obtained 
with the alkaline picrate method, creatine was measured 
by the diacetyl-alpha-naphthol method, Because of the 
difficulties involved in urine collection, determinations of 
creatine excretions were subsequently made upon water 
extracts of the excreta. Daily excretions of creatine by 
roosters on a practical pelleted diet varied from 30-60 mg 
per day. Creatinine elimination varied from 11 to 16 mg 
per day. When arginine was administered orally in large 
nonphysiological doses, creatine excretion decreased. 

The bulk of dietary creatine can be recovered in the 
excreta whereas most of the dietary creatinine can not. 

Creatine excretion increased when roosters were fed 
an arginine-free purified amino acid diet. Since these 
birds went into negative nitrogen balance when arginine 
was removed from an otherwise adequate amino acid diet, 
this probably reflects a breakdown of tissue protein. Urea 
output increased when arginine was added to the diet pos- 
sibly indicating some arginase activity in the bird. 

108 pages. $2.00. Mic 57-3451 


THE LYSINE REQUIREMENT OF 
THE GROWING CHICK 


(Publication No. 22,547) 


Heinz G. Schwartz, Ph.D. 
Rutgers University, 1957 


With fast growing broiler chicks, the lysine require- 
ment and its variability in nearly practical type corn- 
sesame rations was investigated. 

Up to 4 weeks of age, the chick requires 1.1% lysine in 
diets containing 20% protein which is not deficient in any 
of the essential amino acids, and 975 Calories of produc- 
tive energy per pound of feed. Thereafter this level should 
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be reduced at a rate of about 0.05% per week to a minimum 
of 0.8% since excess dietary lysine was found to impair 
growth and feed efficiency. These tests were run until the 
birds were about 11 weeks of age. Changes in dietary en- 
ergy concentration alter the lysine requirement at a rate 
of 0.07% per 100 Calories. An increase of 3% in the pro- 
tein of the diet (20% to 23%) raises the lysine requirement 
about 0.1%. In both cases a linear relationship is indicated 
but only if the ratio of all other diet components remains 
constant. No difference could be detected in the utilization 
of lysine whether added in the crystalline form or as part 
of a protein molecule to diets dificient in this amino acid. 

Alterations in the nutrient balance of a ration affect its 
efficiency and consequently might influence most require- 
ments of birds receiving those rations. It is, therefore, 
recommended that the lysine requirement be expressed as 
percent of a specified feed composition. 

To correlate growth with specific protein synthesis, 
chick liver xanthine dehydrogenase activity was measured 
during protein depletion and repletion and in response to 
graded levels of dietary lysine. An enzyme assay based 
on the colorimetric determination of xanthine and its dis- 
appearance when acted upon by the enzyme is described. 

Upon feeding a 7% protein diet, the chick loses at a de- 
creasing rate about 65% of its xanthine dehydrogenase ac- 
tivity within 14 days. This reduction is less rapid and less 
extensive than found for the analogous system in the rat. 
Growth and enzyme activity are limited by the low protein 
intake to nearly the same degree. Upon repletion enzyme 
activity is restored completely within 4 days. 

With graded but deficient levels of lysine in the diet, 
growth and enzyme activity improve in proportion to the 
level of lysine supplementation. Lysine fed up to 2.5 times 
the requirement level slightly retards growth but almost 


doubles xanthine dehydrogenase activity. A lysine require- 
ment for optimum enzyme activity could not be established 
since the highest level fed still increased enzyme activity 
and since it might be proposed that the activity of xanthine 
dehydrogenase in the chick is excessively stimulated by 
high lysine intake to provide for its fast catabolism. 

82 pages. $2.00. Mic 57-3452 


STUDIES OF VARIOUS NUTRITIONAL FACTORS 
IN RELATION TO DENTAL CARIES IN THE RAT: 
I; Minerals in Relation to Dental Caries. 

Il: The Anticariogenic Effect of Oat Hulls. 

Ill: An Abrasion Method for Measuring the 
Wear Resistance of Teeth. 


(Publication No. 22,428) 


Fumito Taketa, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Paul H. Phillips 


Part I. 

A study of the effect of maternal diets upon dental car- 
ies resistance of young cotton rats with respect to calcium, 
protein, and age of exposure to cariogenic diets has been 
made. Reduction of dietary calcium of the weanling rat 
from 0.56% to 0.2% resulted in a consistent increase in 
dental caries score, Caries were greatly reduced if the 





weanlings were fed their mothers diet (natural type) for 

six weeks prior to a switch to a cariogenic semi-purified 
diet. The influence of the diet of the young cotton rat was 
much greater in relation to experimentally induced dental 
caries than the maternal diet. The simultaneous lowering 
of protein to 15% and calcium to 0.2% in the maternal diet 
slightly lowered caries susceptibility in the young. The 
calcium and protein contents, per se, of the maternal diet 
did not alter the caries susceptibility of young cotton rats. 
It is suggested that nutritive balance is essential to maxi- 
mum dental caries resistance in this species and that 
calcium:protein, and calcium:phosphorus ratios seem to be 
important. Cariogenic diet 802 caused calcinosis of the 
heart muscle and to a lesser degree in the kidney and liver. 
The diet with the calcium reduced (802A) to 0.2% eliminated 
the calcinosis but appeared to induce kidney pathology. 
These pathologic conditions seem to be dependent also upon 
mineral balance. 

Supplementation of dried whole milk with calcium car- 
bonate, or ammonium acid phosphate to alter the calcium: 
phosphorus ratio from about 1:3 to 3:1 did not alter the 
cariogenicity of the diet. Increasing the magnesium con- 
tent to approximately three times the amount present in 
whole milk was also without effect. Supplements of either 
calcium carbonate or sodium phosphate markedly reduced 
the cariogenicity of a semi-purified diet containing 0.2% 
each of calcium and phosphorus. A much greater effect 
was derived from calcium carbonate, indicating that cal- 
cium was the more limiting element in the basal diet. 
Neither the calcium:phosphorus ratio nor the absolute level 
of phosphorus appear to be critically involved under the 


conditions of the experiment. When calcium carbonate or 


dibasic sodium phosphate were supplemented to cariogenic 
diet 802 containing adequate calcium and phosphorus, slight 
reductions in caries were observed with either of the sup- 
plements. .The reductions appear to be related in part to 
the increased pH of the diet and not to the calcium: 
phosphorus ratio. 

In vitro studies showed that vanadium had a greater ef- 
fect than fluorine on lowering the acid solubility of enamel 
and a lesser effect on the growth of Lactobacilli. Vanadium, 
either as vanadium sulfate or vanadium pentoxide was inef- 
fective as an anticaries agent. Toxicity symptoms were 
observed when levels higher than 10 ppm were used in the 
diet or in drinking water. Supplements of strontium car- 
bonate (10mg/kg), nickel (25 ppm) and boron (25 ppm) did 
not show any effects on caries. 


Part I. 

Oat hulls incorporated into either cariogenic diets 875a 
or 802 reduced caries incidence and extent upwards of 50%. 
This effect was not due to dilution, increased mastication, 
adsorption of oral residue, brushing effect of particles, or 
its mineral content. At least part, and possibly all of the 
activity can be extracted in hot ethanol or aqueous base 
solution and recovered in the extracted solids, The ethanol 
extractable activity was associated with the acidic fraction, 
and related to the lactobacillus assay. Saturated fatty 
acids and phenolic acids present in oat hulls have been 
found to inhibit the growth of L. acidophilus and oral 
microflora, 


Part III, 
An abrasion apparatus for measuring relative tooth 
wear has been developed. Added dietary levels of 
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fluorine greater than 50 ppm caused significant increases 
in wear of incisors from rats on experiment for six-eight 
125 pages. $2.00. Mic 57-3453 


weeks, 


PART I: STUDIES ON THE TYROSINE OXIDASE 
SYSTEM OF RAT LIVER. 
PART II; REDUCTIVE CLEAVAGE OF 
DISULFIDE BRIDGES IN RIBONUCLEASE, 


(Publication No. 22,438) 


Frederick Howard White, Jr., Ph.D. 
The University of Wisconsin, 1957 


Supervisors: Associate Professors J. N. Williams, Jr., 
and Laurens Anderson 


Part I 


From a time study of rat liver tyrosine oxidase activity 
throughout the course of thiamine deficiency, it appears 
that inanition and thiamine deficiency are both contributing 
factors to the rise in tyrosine oxidase activity which oc- 
curs in thiamine deficiency. Activity increases were also 
observed for this enzyme after injection of rats with pyri- 
thiamine. 

Known and suspected intermediates in the enzymatic 
oxidation of tyrosine were assayed with normal and 
thiamine-deficient rat liver homogenates as the sources of 
enzyme, For p-hydroxyphenylpyruvic acid both oxygen 
uptake and carbon dioxide evolution rose markedly in thi- 
amine deficiency. Although 2,5-dihydroxyphenylpyruvic 
acid oxidation increased slightly in thiamine deficiency, it 
appears doubtful from the low activity of this compound 
that it could be an intermediate in the oxidation of tyrosine 
as assayed in this work. Thiamine-deficient and normal 
rat livers exhibited nearly identical activities with homo- 
gentisic acid. It is concluded that the increase in tyrosine 
oxidase activity in thiamine deficiency occurs prior to the 
series of reactions by which homogentisic acid is metabo- 
lized to fumarate and acetoacetate. 


Part I* 


Total reduction of the disulfide bridges in ribonuclease 
(with thioglycolic acid as the reducing agent) has been 
achieved, as judged by the following methods: 1. spectro- 
photometric titration of sulfhydryl groups with p-chloro- 
mercuribenzoate, 2. S-carboxymethylcysteine analysis of 
reduced, carboxymethylated ribonuclease, and 3. cystine 
analysis of reduced, carboxymethylated ribonuclease. Re- 
duction was followed qualitatively by changes in the elec- 
trophoretic patterns of subtilisin digests of reduced, car- 
boxymethylated ribonuclease. Completely reduced 
ribonuclease was devoid of enzyme activity. 

Partial reduction of ribonuclease yielded products with 
varying degrees of enzyme activity (with ribonucleic acid 
as the substrate). It was demonstrated chromatographi- 
cally and electrophoretically that this activity was not due 
to contamination with native ribonuclease. Carboxymethyl- 
ation of partially reduced ribonuclease did not alter its 
activity. Ribonuclease activity was regenerated in both 
partially and completely reduced enzyme by reoxidation. 
Electrophoresis of subtilisin digests of the reoxidized 





material yielded a pattern of cyanide-nitroprusside posi- 
tive bands similar to that obtained from native ribonu- 
clease. 99 pages. $2.00. Mic 57-3454 


*For facilities and guidance, the author is indebted to 
Dr. C. B. Anfinsen, National Heart Institute, Bethesda, 
Maryland, in whose laboratory the work of Part II was 
carried out, 


THE FLAVONOIDS OF THE TOMATO 
(LYCOPERSICON ESCULENTUM) 


(Publication No. 22,830) 


Ming-an Wu, Ph.D. 
The Ohio State University, 1957 





A study of the flavonoid pigments in the mature fruit 
skins, freshly peeled fruit slices, and leaf samples, includ- 
ing petioles, of three varieties of tomatoes, Ponderosa, 
Rutgers, and Sunny Ray, was conducted in the Department 
of Agricultural Biochemistry, the Ohio State University, 
from 1955 to 1957. The reason for this work was thata 
survey of the literature had shown much information con- 
cerning carotenoid pigments of tomatoes but very little 
about their flavonoid pigments, and it was hoped that some 
additions could be made to the knowledge of this subject. 

In a preliminary fractional extraction of flavonoids 
from the air-dried fruit skins and freshly peeled fruit 
slices with various solvents, it was found with the aid of 
the magnesium -hydrochloric acid reduction test, Wilson’s 
boric acid color test, and a measurement of the Rr values 
in various solvent systems, that in all three tomato vari- 
eties, two similar flavonoids could be detected. The best 
extraction procedure proved to be by ethyl ether, acetone, 
and 50 per cent methanol in succession, Also it became 
apparent that no flavonoids were present in the freshly 


‘peeled fruit slices. 


Column chromatography, in which acid-washed “Mag- 
nesol” — “Celite”, 5:1 by weight, was used as absorbent; 
selective precipitation by lead salts; and filter paper chro- 
matography in which n-butanol:acetic acid:water, 4:1:5, 
was used as developing solvent were finally adopted as 
suitable procedures for the separation and purification of 
the tomato flavonoids. 

Definite identification was effected by further purifica- 
tion and comparison of the isolated flavonoids with the au- 
thentic compounds, by microcrystallography, solubilities, 
carbon and hydrogen analyses, molecular weight determin- 
ations, optical rotations, color reactions with various 
chromogenic reagents, Rp values in various solvents by 
paper chromatography, and colors produced on chromato - 
grams by chromogenic sprays. Ultraviolet absorption 
spectra, including absorption maxima, log € values, and 
infrared absorption spectra, were also used to confirm 
identity. 

Alkali fusion of the isolated naringenin produced prisms 
(m.p, 213-214 dec.) identical with p-hydroxy-benzoic acid, 

Acid hydrolysis of the isolated quercitrin and rutin 
gave the same aglycon, quercetin (m.p. 313-315 dec.), 
which was also identified by microcrystallography, Rr 
values, color reactions, and ultraviolet and infrared ab- 
sorption spectra. 
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Acetylation of the aglycons from the isolated quercitrin 
and rutin gave quercetin pentaacetate (m.p, 193-195), From 
the hydrolysate of the isolated quercitrin, rhamnosazone 
(m.p, 180-182) was prepared. From the isolated rutin, 
glucosazone (m.p. 205-207) and rhamnosazone (m.p. 180- 
183) were prepared, These sugar moieties of the isolated 
flavonoid glycosides were also identified by their Rp val- 
ues by means of paper chromatography. 

Upon methylation followed by acid hydrolysis, 3- 
hydroxy-5, 7, 3, 4° -tetramethoxyflavone (m.p. 195) was 
formed from both the quercitrin and rutin samples isolated 
from the tomatoes. This derivative was identified by ultra- 
violet absorption spectrum and color reactions. Compari- 
son was also made with the product obtained from authentic 
quercitrin and rutin samples. 

It can therefore be concluded on the basis of these facts 
as well as others contained in the dissertation that skins of 
Ponderosa, Sunny Ray, and Rutgers varieties of tomatoes 
contain the flavonoids naringenin and quercitrin. The 
flesh of these varieties appeared to be devoid of flavonoids. 
Leaf samples including petioles contained rutin and querci- 
trin with the exception of those of the Rutgers variety, 
which lacked rutin. 

A previous report in the literature of the isolation of 
citrinin from the tomato plant is probably in error. The 
material described was probably quercitrin or a flavonoid 
mixture. 176 pages. $2.30. Mic 57-3455 
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ANODIC BEHAVIOR OF COPPER 
IN HYDROCHLORIC ACID 


(Publication No, 23,312) 


Ralph Sherman Cooper, Ph.D. 
University of Illinois, 1957 


The behavior of a Cu|HCl anode has been studied with 
attention to the formation of anode films, current and po- 
tential transients, steady state conditions, ionic concentra- 
tions in the anolyte, and the role of natural convection. 

When a fixed potential is applied, the current passes 
through one or more periods where it is constant for a time 
while a solid film spreads over the surface. The anode 
reaction products (CuCl and Cu””), have been identified, 
and the current found to obey Muller’s laws for anodic 
film formation. Overshoot and periodic current fluctua- 
tions have been observed to occur only where the anode 
layer may undergo solution, A simple theory of overshoot 
has been developed which predicts the form of the current 
rise after the minimum. 

The steady state shows two regions where the current 
is independent of voltage. In the first region only mono- 
valent copper is formed and the current is determined by 
the rate of solution of the CuCl layer (as the CuClz com- 
plex), which is in turn controlled by the convective removal 
of the complex ion, The second region is associated with 
Cu si as an additional reaction product and consequently 
the current is higher than in the first region. 

The schlieren microscope has been developed to yield 





quantitative results and has been applied to the investiga- 
tion of the concentration gradients in the convection layer. 
It has also been used to study natural convection in the 
Cu|CuSO, system, furnishing direct experimental proof of 
the parabolic concentration distribution in the convection 
layer. 133 pages. $2.00. Mic 57-3456 


CARRIER PRECIPITATION OF TRACE ELEMENTS 
PRIOR TO SPECTROGRAPHIC ANALYSIS 


(Publication No, 22,775) 


Bobby Eugene Hankins, Ph.D. 
University of Missouri, 1957 


Supervisor: Dr. E, E. Pickett 


A procedure is described for the chemical concentra- 
tion of copper, cobalt, zinc, molybdenum, and nickel prior 
to spectrographic analysis. Aluminum, oxine, tannic acid, 
and thionalide are added to the wet ashed solution of al0g., 
plant sample and the pH adjusted to 5.2 using ammonium 
acetate as a buffer. The solution is allowed to stand over- 
night and filtered, the precipitate is ashed at 500°C, and 
the ash mixed with an equal weight of graphite-PdO inter- 
nal standard mixture (containing .3% PdO) and arcked. 

Radioisotope tracer experiments are described for de- 
termining the completeness of precipitation of several 
elements under various conditions. It is shown that the 
procedure employing only oxine and indium as described 
by Heggen and Strock (Cf. C. A. 47:7936*) does not com- 
pletely precipitate copper, cobalt, or molybdenum and that 
the use of oxine and aluminum (as described by Mitchell, 
Cf. C. A. 40:61917) does not completely recover copper. 
The addition of thionalide and/or tannic acid assures the 
complete recovery of all these trace elements. 

Other conditions are described and possible explana- 
tions are given for the mechanism of the coprecipitation 
phenomena, 93 pages. $2.00. Mic 57-3457 


INTERACTION OF CALCIUM AND 
TRIPHOSPHATE IONS IN AQUEOUS SOLUTION 


(Publication No. 23,236) 


Thomas Coleman Mac Avoy, Ph.D. 
University of Cincinnati, 1957 


The ability of sodium triphosphate, NasPsO, to form 
a soluble complex with calcium ion has been known for 
many years. The molecular ratio, Ca “:PsOy °, in the 
complex has been shown by others to be 1:1 in solutions in 
which the concentration of calcium is much less than the 
concentration of NasPsQO1. 

Attempts on the part of previous investigators to deter- 
mine the formation constant of the calcium -triphosphate 
complex in NasP3;QO,. solutions have led to a number of dif- 
ferent results, Such studies are complicated by two fac- 
tors: the incomplete dissociation of NasPsO. in aqueous 
solution, and the difficulty of determining the low concen- 
trations of free Ca™ ion present, The objects of this 
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research were to discover a convenient method for the es- 
timation of free Ca ~ ion in such a complex solution, and 
to determine the formation constant of the 1:1 calcium- 
triphosphate complex under controlled conditions. 

Two techniques were selected for detailed study, elec- 
trolytic transference and ion exchange. The fraction (fc, ) 
of calcium free as Ca™” ion in a solution approximately 
0.005 M. in NasPsQ,9 and 0.0008 M. in CaClz was found by 
an electrolytic transference method to be 0.056 + .020. 
The low precision of the result can be traced to unavoid- 
able analytical difficulties. The accuracy of the result is 
highly questionable because of simplifying assumptions 
necessarily made in interpreting the data. The logarithm 
of the concentration formation constant for the 1:1 calcium- 
triphosphate complex (assuming no sodium interaction) is 
3.56, calculated on the basis of f., being 0.056. 

The fraction of calcium free as Ca “ ion was deter- 
mined also by an ion exchange method in solutions having 
concentrations of CaCle and tetramethylammonium tri- 
phosphate listed below. The solutions contained 0.25 M. 
tetramethylammonium chloride as a “swamping” electro- 
lyte, and were maintained at pH 10 and at constant ionic 
strength 0.25. The resin, Dowex 90-12x, was used in the 
tetramethylammonium (TM s form. No cations other than 
Ca’? and TM’ were present in the system. The estimated 
precision of the free Ca** ion determinations was about 
+20%. The concentration formation constant (Ki) for the 
1:1 calcium-triphosphate complex was calculated for 
each solution. The fractions of calcium free as Ca‘ 
ion (fcq) and resultant log K, values were: 


Total Triphosphate 
0.00470 M. 


Total Calcium {Ca 
0.00167 M. 0.00066 3.70 
to to to 
0.00020 M. 0.0035 4.80 
0.00688 M. 0.00068 o.72 
to to to 
0.00019 M. 0.0010 4.99 


log K, 











0.00965 M. 


The concentration formation quotients found are not 
constant over the calcium concentration range studied, 
This could be caused, at least in part, by the effect of 
slight variations in ionic strength on the activity coeffi- 
cients of the highly charged species present in the solu- 
tions, but it seems more likely that the complex-forming 
reaction has been improperly formulated. When the ex- 
perimental data for solutions having different total triphos- 
phate concentrations and similar total calcium concentra- 
tions are used to estimate the Ca *:PsOi ° ratio in the 
complex, the ratio varies from about 0.5 to 1.6:1 over the 
range of calcium concentrations studied. More precise 
data would be required for a rigorous analysis, but the re- 
sults of the present work support the hypothesis that more 
than one complex exists in the solutions studied. 

The present ion exchange results are found to confirm 
under more precisely defined conditions certain of the 
findings of earlier investigators (Topley, Quart. Revs. 3, 
345 (1949); Quimby, J. Phys. Chem., 58, 603 (1954)), 
when the latter are properly corrected. The ion exchange 
method seems applicable to the study of other complex 
systems, especially where more usual methods (e.g., 





e.m.f. measurements) are not available for estimating the 
concentration of cations free in solution. 
81 pages. $2.00. Mic 57-3458 


STUDIES IN THE CHEMISTRY OF RHENIUM 
(Publication No. 21,860) 


Ronald Leroy Martin, Ph.D. 
The University of Wisconsin, 1957 
Supervisor: Professor V. W. Meloche 
Part I. The Rhenium -Furildioxime Complex. | 

The rhenium -furildioxime complex is formed upon re- 
duction of perrhenate by tin(II) chloride in the presence of 
a large excess of alpha furildioxime. A simple, sensitive 
and accurate spectrophotometric determination of rhenium 
is based on the intense color of this complex. Its absorb- 
ance is measured at 532 mu. Beer’s law is followed within 
0.2% for 20 to 300 micrograms of rhenium in 50 ml. of 
solution. This method is free from interference by most 
ions, molybdenum being the chief interference, Prior ex- 
traction of the molybdenum -ethyl xanthate complex by 
chloroform overcomes this source of interference. 

A detailed study of the rhenium -furildioxime complex 
was conducted with a goal of determining the nature of this 
chelate. The solid complex could not be isolated in rea- 
sonable purity. The purple colored rhenium -furildioxime 
complex formed in solution upon reduction of rhenium (IV) 
with tin(II) chloride in the presence of the dioxime. Metal- 
dioxime complexes characteristically involve divalent or 
trivalent metal ions, and it seems likely that the rhenium 
in the rhenium -furildioxime complex also possesses one 
of these valence states. A comparison of the properties of 
the rhenium -furildioxime complex with the properties of 
divalent metal-dioxime complexes and trivalent metal- 
dioxime complexes suggested that the rhenium complex 
may involve divalent rhenium, 








Part II, Hexachlororhenate(IV) Studies. 
Hexachlororhenate(IV) ion is formed when perrhenate 
is reduced by chromium(I]) chloride in strong hydrochloric 
acid solution. An accurate and sensitive spectrophotomet- 

ric method for the determination of rhenium is based on 
this reaction. The absorption maximum of hexachlororhe- 
nate(IV) at 281.5 mu is used, and the small absorbance 

of the chromium at this wavelength is eliminated by the 
use of a blank. 

The stoichiometry of the chromium(I]) chloride- 
perrhenate reaction is discussed. It appears that the 
perrhenate is reduced to rhenium(III) which is then air 
oxidized to hexachlororhenate(IV). 

The chromium(III) chloride reduction of perrhenate in 
strong hydrochloric acid solution also can be used for the 
synthesis of macro amounts of solid potassium hexachlo- 
rorhenate(IV). Potassium hexabromorhenate(IV) is formed 
similarly when bromide reagents are substituted for chlo- 
ride reagents. 





Appendix. Charge-Transfer Studies. 
The method of Kosower is given for the identification 
of charge-transfer spectra. It involves comparison of the 
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shift with solvent of the absorption band in question with 
the solvent shift of a “standard” charge-transfer complex, 
formed from 4-carbomethoxy-1-methylpyridinium ion and 
iodide ion, The application of this technique to the visible 
absorption bands of the rhenium -furildioxime complex and 
several nickel(II)-dioxime complexes suggest that the ab- 
sorptions may be the result of a charge-transfer transition. 

A section is included on the charge-transfer absorption 
spectra of copper(II):bromide complexes. As increasing 
amounts of lithium bromide are added to alcoholic solu- 
tions of copper(II) perchlorate, six absorption bands suc- 
cessively appear. The simplest interpretation of the data 
is that each of the six maxima represents the major ab- 
sorption band for successive complexes of copper(II) ion 
with bromide ion, 

Another section is included which is entitled “The inter - 
pretation of iodide ion charge-transfer spectra”. 

157 pages. $2.10. Mic 57-3459 


TERNARY OXIDES OF 
TETRAVALENT MOLYBDENUM 


(Publication No, 23,108) 


William Henry McCarroll, Ph.D. 
The University of Connecticut, .1957 


The following ternary oxides of tetravalent molybdenum 
with the larger alkaline earths were prepared: CaMoQs, 
SrMoO; and BaMoOs. They are reminiscent of the tung- 
sten bronzes in that they are all highly colored, good elec- 
trical conductors, show low magnetic moments and are of 
the perovskite structure type. The strontium and barium 
compounds are simple cubic while the calcium compound 
displays an orthorhombic distortion. Only the strontium 
system was investigated for non-stoichiometry. The re- 
sults were inconclusive but indicated that there may be a 
very small range of strontium deficiency. | 

A compound, believed to be LazMo20O7, has been prepared, 
It has a face centered cubic unit cell with a = 5.613A. 

A series of isomorphous ternary oxides of tetravalent 
molybdenum with small divalent cations has been found to 
exist, They constitute a new structural type. The general 
formula is A4MogQO;g where A (a divalent cation) = Mg, Mn- 
Fe, Co, Ni, Zn and Cd, The structure was determined by 
X-ray analysis of single crystals of ZngMosOis. The crys- 
tal is hexagonal, Laue symmetry Deh, probable space 
group P6smc. The structure consists of a hexagonal close 
packing of oxygens of the abcb type. The layers of oxygen 
are held together by alternate layers of zinc and molybde- 
num, The molybdenum atoms are octahedrally coordinated 
to six oxygens. Half of the zinc atoms are in tetrahedral 
coordination with oxygen while the other half are in octa- 
hedral coordination, All of the coordination polyhedra are 
slightly distorted. 

The most noteworthy feature of the structure is the 
presence of three membered rings of molybdenum atoms. 
Each molybdenum atom in the ring is 2.53A distant from 
the other two molybdenum atoms. The close approach of 
the molybdenum atoms appears to be due to metal-metal 
bonding. 

Zn4MogQOig and its isomorphs show similar chemical 
and physical properties. They are non-conductors of 





electricity and have low magnetic moments. Actually the 
iron and manganese compounds did show some conductivity 
but this is believed to be the result of impurities. All 
compounds are characterized by extreme hardness and 
chemical stability. The electrical and magnetic properties 
of these compounds can be explained on the basis of the 


. crystal structure. 


Attempts to prepare compounds of tetravalent tungsten 
and rhenium similar to those found for molybdenum were 
unsuccessful. 104 pages. $2.00. Mic 57-3460 
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REACTIONS IN BRIDGED BICYCLIC SYSTEMS 
(Publication No, 22,579) 


Robert Philip Arganbright, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Stanley J. Cristol 


In order to study the mechanisms of bimolecular elimi- 
nation of hydrogen chloride and to clarify the geometry re- 
quired for facile neighboring group effects, it was neces- 
sary to prepare compounds of restricted stereochemical 
configurations containing the desired groups. In the course 
of these preparations some further information was gained 
on the mechanisms of free-radical and ionic addition to 
bridged bicyclic olefins. 

The ionic addition of chlorine to 9,10-dihydro-9,10- 
etheno-anthracene caused a Wagner -Meerwein rearrange- 
ment to occur giving essentially only one dichloride as a 
product. The addition of p-toluenesulfenyl chloride to the 
same olefin, however, gave only one product formed by 
trans addition apparently through the formation of a cyclic, 
mesomeric, sulfonium ion intermediate which undergoes 
attack by chloride ion with inversion, 

The ionic addition of p-toluenesulfenyl chloride to 
“Aldrin”, endo-exo-1,2,3,4,9,9-hexachloro-1,4,4a,5,8,8a- 
hexahydro-1,4-5,8-dimethanonaphthalene, (a norbornene 
type system) also gave only one product which was indi- 
cated to be the endo-6-chloro-exo-7-thiocresoxy- deriva- 
tive by its independent synthesis from endo-5-chloro-exo- 
6 -p-thiocresoxynorbornene. 

The free-radical addition of p-thiocresol to 11-chloro- 
9,10-dihydro-9,10-ethenoanthracene formed the cis and 
trans addition products without rearrangement. However, 
the addition of the same reagent to “6-chloro-Aldrin” gave 
only one product formed by stereospecific cis-exo addition. 
This was the same product that was formed by the addition 
of p-toluenesulfenyl chloride to “Aldrin”, so these experi- 
ments indicate the validity of the exo addition rule for nor- 
bornene type systems. rr 

Kinetic studies on the rates of solvolysis of the bridged 
bicyclic 8-chlorothioethers obtained here indicate that 
there is no neighboring group effect of the thio group in 
these systems where the four atoms concerned can not be- 
come planar without considerable steric strain. These 
results provide evidence that a four-centered, planar con- 
figuration of trans derivatives is required for a neighbor - 
ing group reaction. | 
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The kinetic studies on the rates of bimolecular elimi- 
nation of hydrogen chloride from bridged bicyclic B-chlo- 
rosulfones, obtained by oxidation of the thioethers dis- 
cussed previously, lends further proof to the theory that a 
four -centered, planar transition state of a trans hydrogen 
chloride system is necessary for concerted elimination. 
Such a transition state can not be attained in these bicyclic 
systems except at the expense of additional energy to over- 
come the resulting steric strain, Thus, trans elimination 
from the sulfones was found to be only slightly faster than 
cis. It also appears that substitution of a sulfone group for 
a chlorine onthe a carbon of these B-chlorobicyclic systems 
has about the same effect on both cis and trans elimination. 
The most reasonable explanation of this is that both proc- 
esses are occurring via the same carbanion mechanism 
and that a concerted mechanism does notoccur in these 
particular systems. 85 pages. $2.00. Mic 57-3461 





AMINE AND HYDRAZINE DERIVATIVES OF 
BETA-BENZOYLACRYLIC ACID 
AND ITS METHYL ESTER 


(Publication No. 23,657) 


Kenneth Emery Cook, Ph.D. 
The University of Nebraska, 1957 


Adviser: Norman H. Cromwell 


There is confusion in the literature as to the structure 
of the amine adducts of B-benzoylacrylic acid and its es- 
ters, These adducts have been postulated both as the a- 
amino-8-benzoylpropionic acids and esters and as the B- 
amino-8-propionic acids and esters. The present study 
shows conclusively that the products are a-amino-f- 
benzoylpropionic acids and esters. A method of catalytic 
reduction of the acid adducts in glacial acetic acid to a- 
amino-7-phenylbutyric acids was developed. These same 
a@-amino-y-phenylbutyric acids could be synthesized from 
a@-bromo-¥-phenylbutyric acid and the amines. 

Catalytic reduction of the methyl a@ -amino-f -benzoyl- 
propionates in non-hydrolytic solvents such as benzene was 
shown to yield the methyl a -amino-? -hydroxy-p -phenyl- 
butyrates. These intermediates could be cyclized to the 
corresponding @ -amino-¥y-phenyl-¥y-butyrolactones using 
heat or acid, 

Sodium borohydride reduction of the a -amino-f-benzo- 
lypropionic acids yielded either the a -amino-?-phenyl-7- 
butyrolactones or the @-amino~-y» -hydroxy -» -phenylbutyric 
acids. 

Certain amides of B-benzoylpropionic acid have been 
postulated as having either an open-chain or a cyclic 
structure. Since spectra should be quite diagnostic of 
these two structures, a study of the infrared and ultraviolet 
spectra of these compounds was made. The solid state 
Nujol mull infrared spectra showed definitely that the 
structure was open-chain, The solution infrared spectra 
definitely favored the open-chain structure, but the cyclic 
structure could not be excluded and the possibility of a 
ring-chain tautomerism in solution must be considered. 
The ultraviolet spectra of B-benzoylpropionamide showed 
definitely that this compound has the open-chain structure 
in alcoholic solution. 





The reactions of amines with ¥ -phenyl-¥ -butyrolactone 
have been explored and the products have been shown to be 
¥ -hydroxy-7 -phenylbutyramides. 

a@-Morpholino-¥-phenyl-¥-butyrolactone has been 
found to be quite resistant to ring opening by amines. 


_ Benzylamine and cyclohexylamine reacted to give the cor- 


responding amide of a -morpholino-¥ -hydroxy -y-phenyl- 
butyric acid, Other secondary amines did not react to give 
isolable products. 72 pages. $2.00. Mic 57-3462 


I, REACTIVITY RATIOS OF SOME VINYL ESTERS, 
Il, BLOCK COPOLYMERS OF BUTADIENE 
AND STYRENE. 


(Publication No. 23,319) 
William Goman DePierri, Jr., Ph.D. 
University of Illinois, 1957 


PART I 


Copolymers have been prepared from a variety of 
vinyl esters with some commonly employed vinyl monom- 
ers and the reactivity ratios for these monomer pairs. 
have been calculated, The results are listed in Table I. 


TABLE I 


Mi Me ri 


Vinyl levulinate Vinyl chloride 0.419 + 0,002 
Vinyl pelargonate » 0.282 + 0.035 
Vinyl pinonate ° 0.446 + 0.028 
Vinyl undecylenate » 0.358 + 0.065 
Vinyl stearate » 0.290 + 0.025 


Vinylidene chloride 0+ 0.01 

. 0.030 + 0.028 
0.054 + 0.030 
0.075 * 0.025 


0.059 * 0,095 
0.143 t 0.046 
0 * 0.10 

0.064 t 0.005 


0.02 t 0.02 

0.015 + 0.015 
0.015 * 0.015 
0.034 * 0.034 


0.01 * 0.01 
0.01 * 0.01 
0.02 * 0.02 
0.01 * 0.01 
0.031 + 0.026 


Vinyl pelargonate 
Vinyl pinonate 

Vinyl undecylenate ’ 
Vinyl stearate a 
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The reactivity ratios which were determined for the vinyl 
esters with a comonomer were found to be essentially the 
same as the values reported for vinyl acetate with that 
monomer. Because of the similarity in the copolymeriza- 
tion behavior of the diverse group of vinyl esters studied 
with the behavior of vinyl acetate, it has been concluded 
that the acyl group has little influence on the reactivity of 
a vinyl ester in a free radical induced polymerization. 

The values of Q and e have been calculated for the 
vinyl esters from the reactivity ratio data, and have been 
found to be very similar to the values reported for vinyl 
acetate. 
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PART II 


Some polymers of styrene and butadiene having active 
end groups have been prepared with molecular weights in 
the range of 1,000 to 4,000. Condensation polymerizations 
have been attempted with these materials. 

120 pages. $2.00. Mic 57-3463 


SUBSTITUTED STYRENES. THE SYNTHESES, 
SPECTRA AND SOME REACTIONS OF THE 
AMINOSTYRENES AND THEIR 
N-METHYL DERIVATIVES, 


(Publication No. 22,765) 


Godfrey Werner Eigenmann, Ph.D. 
University of Missouri, 1957 


Supervisor: Wesley J. Dale 


Practical methods are described for the preparation of 
the isomeric aminostyrenes and their N-methyl deriva- 
tives. Of this family of styrenes, o-amino-, p-amino-, o- 
N-methylamino-, p-N-methylamino- and o-N ,»N-dimethyl- 
aminostyrene were prepared by dehydration of the corre- 
spondingly substituted beta-phenethanols with an alkali 
hydroxide, according to the method of Sabetay. From the 
corresponding phenylmethylcabinols, m-amino-, m-N- 
methylamino-, m-N,N- dimethylamino- and p-N, N- 
dimethylaminostyrene were prepared in 60-80% yield by 
dehydration of these alcohols in the vaporphase at 250-300° 
and 1-2 mm. pressure. The methiodides were prepared 
from the dimethylaminostyrenes in ethyl acetate. While the 
meta and para isomers gave good yields of the trimethylam- 
moniostyrenes, the ortho isomer, due to the steric require- 
ments of the dimethylamino group, afforded only very low 
- yields. 

A study of the ultraviolet absorbtion spectra of the 
twelve styrenes shows that the trimethylammonio group 
possesses no conjugative properties, since the spectra of 
the meta and para trimethylammoniostyrenes are super - 
imposable with the curve for styrene. The spectrum of 
the ortho isomer shows a slight hypsochromic shift and 
reduced fine structure, indicating strain in the benzene 
nucleus and some loss of coplanarity of the vinyl group and 
the benzene ring. Two distinct effects can be observed in 
the spectra of the amino-, methylamino- and dimethylami- 
nostyrenes., a) N-Methyl substitution gives rise to a batho- 
chromic shift of the whole spectrum in the order of 6-8 mp, 
In the ortho isomers N-methyl substitution also results in 
progressively greater steric interaction. Thus, angles of 
twist of the amino group in the ortho isomers, calculated 
by oscillator strength computations, were found to be 27° 
for o-amino-, 35° for o-N-methylamino- and 53° for o,N,N- 
dimethylaminostyrene. b) The large bathochromic shifts 
observed in the spectra of the para isomers which are 
more than the single shifts due to the amino group and the 
vinyl group indicate the importance of resonance structures 
like 


RoN —CH-CHe 





in which a formal negative charge resides on the beta car- 
bon atom of the vinyl side chain. 

The reactions of p-dimethylaminostyrene with twelve 
substituted diazonium salts in aqueous, pyridine buffered 
solution, or in a mixture of pyridine and ethanol afforded 
50-80% yields of beta-arylazo-p-dimethylaminostyrenes. 
The yields of these azo compounds were dependent on the 
pH of the reaction medium and the nature of the buffering 
agent, In certain isolated cases low yields of azo com- 
pounds arising from a cleaving-off of the vinyl group were 
also obtained, 

The reactions of m-dimethylaminostyrene with six sub- 
stituted diazonium salts in aqueous, pyridine buffered 
solution afforded 12-63% yields of ring: coupled azo com - 
pounds, derived from 3-vinyl-4-phenylazo-N, N-dimethyl- 
aniline. sys & 

Two types of azo compounds were obtained from the 
reactions of o-dimethylaminostyrene with diazonium salts. 
With p-nitrobenzenediazonium chloride in acetate buffered 
solution at a pH of 4, there was obtained in 38% yield the 
ring coupled azo compound, 2-vinyl-4-(p-nitrophenylazo) - 
N N,N-dimethylaniline. From the same diazonium salt, as 
well as from five other substituted diazonium salts, ata 
pH of 6.5 in aqueous, acetate buffered solution, there were 
obtained 20-30% yields of the side-chain coupled azo com- 
pounds, all with the basic structure of beta-phenylazo-o- 
dimethylaminostyrene, 

The structures of the azo compounds obtained from the 
three isomeric dimethylaminostyrenes were assigned on 
the basis of their absorbtion spectra in the infrared, visi- 
ble and ultraviolet wavelength regions. 

191 pages. $2.50. Mic 57-3464 





HYDROFLUORENONES AND OTHER APPROACHES 
TO C-NOR-D-HOMOSTEROIDS 


(Publication No. 22,517) 


Nancy Nichols Gerber, Ph.D. 
Rutgers University, 1957 


Major Professor: Dr. Roderick A. Barnes 


Several different synthetic approaches to C-nor-D- 
homosteroids were explored in an attempt to prepare 
A?'*:5,17 _etiojervane-3,11-dione-17-ol methyl ether, 
which could be easily obtained from A°!%!5}7 -etiojervane - 
3-8,17-diol-1l1-one 3-acetate, a degradation product of 


jervine, 


PART I 


The formylation of o-cresol methyl ether with dimethyl- 
formamide and phosphorus oxychloride produced 4- 
methoxy -3-methylbenzaldehyde, free from 2-methoxy -3- 
methylbenzaldehyde, in 50% yield. The Reformatsky 
reaction between a bromocrotonate ester and 4-methoxy- 
3-methylbenzaldehyde gave a 20% yield of a 4-methoxy-3- 
methylstyrylacrylic ester, The corresponding acid ina 
Diels-Alder reaction with crotonic acid produced a 20% 
yield of 4-(4-methoxy-3-methylpheny]l)-2-methyl-1,2,3,4- 
tetrahydroisophthalic acid. Removal of the double bond 
with hydrogen and platinum followed by bromination 
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furnished a 90% yield of 4-(3-bromo-4-methoxy-3-methyl- 
phenyl)-2-methylhexahydroisophthalic acid which was con- 
verted to the diacid chloride and cyclized with aluminum 
chloride, Removal of the bromine blocking group with hy- 
drogen and a palladium catalyst yielded 1,8-dimethyl-7- 
methoxy -1,2,3,4,4a,9a-hexahydrofluorenone -2-carboxylic 
acid which in a Hunsdieker reaction lost hydrogen bromide 
and was mainly aromatized, 

The Diels-Alder product from styrylacrylic acid and 
crotonic acid was also obtained, 

Unsuccessful approaches included the base catalyzed 
reactions between methylvinylketone and anisylpyruvric 
acid or its esters; between methylvinylketone and indane- 
dione -1,2 and between indanedione-1,2 and ethyl ethoxy- 
methyleneacetoacetate. 

A chelate structure is proposed for the characteristic 
copper derivative of ethyl ethoxymethyleneacetoacetate. 


PART II 


The 5 step synthesis of B-8(5-methoxy-4a-methyl-1,2, 
3,4,4a,9,10,10a-phenanthryl)-butyric acid from 2-8-(2'- 
bromo-5'-methoxyphenyl)-2-carbethoxyethylcyclohexanone 
was repeated and confirmed, 

The cyclodehydration of 2-8-(2'-bromo-5'-methoxy- 
phenyl)-1-methylethylcyclohexanol with hot polyphosphoric 
acid produced the known isomer, m.p. 95°, of 8-bromo-5- 
methoxy -4a-methyl-1,2,3,4,4a,9,10,10a-octahydrophenan- 


threne and an oil which was separated chromatographically. 


The oil gave 5-hydroxy -4a-methyl-1,2,3,4,4a,9,10,10a- 
octahydrophenanthrene and 8-carboxy-5-methoxy-4a- 
methyl-1,2,3,4,4a,9,10,10a-octahydrophenanthrene identi- 


products, The titrimetric rate constant for the solvolysis 
of trans-a, Y -dimethylallyl 3-nitro acid phthalate was also 
determined and found to be somewhat smaller than that for 
the acid phthalate, 

A new synthesis of 2-aminobicyclo(2.2.2)octane-5 (I) 
has been developed, This synthesis (Chart I) involves con- 
version of ethyl bicyclo(2.2.2)-5-octen-2-carboxylate (I) 
to the corresponding acid hydrazide III and thence, by 
means of the Curtius rearrangement, to the et*yl urethane 
VI via the acid azide IV and the isocyanate V. The ethyl 
urethane VI was hydrolyzed with base to the amine I which 
was isolated as the hydrochloride VII in overall yields up 


to 46 per cent. 


CON3 


| av V 


Ethanol, KOH, 
_ & \ Methanol 
(58% from’ & (80%) ” 
(II) 


NHCO2 C2 Hs NHa2- HCl 
VI VII 





























Rearrangement of 2-aminobicyclo(2,2.2)octene-5 (I) with 


cal with those obtained from the known isomer. 

Inverse addition in the Friedel-Craft method gave 5- 
bromo-2-methoxyacetophenone in 60% yield. A mixture of 
products was obtained with it and diethyl succinate ina 
Stobbe condensation. 183 pages. $2.40. Mic 57-3465 


nitrous acid apparently gives only one isomer of bicyclo 
(3.2.1)-3-octen-2-ol-(VIIIa). Manganese dioxide oxidation 
of VIlla gives bicyclo(3.2.1)-3-octen-2-one (IX). Bicyclo 
(3.2.1)-3-octen-2-ol VIllb(apparently contaminated with 
about 5 per cent VIIa) was obtained by lithium aluminum 
hydride reduction of the a,f8-unsaturated ketone (IX). Cat- 
alytic hydrogenation of VIIa and VIIIb gives bicyclo(3.2.1)- 
3-octen-2-ol Xa and Xb, respectively, accompanied by a 
ketone which presumably is bicyclo(3.2.1)octan-2-one (XI). 
I: THE SOLVOLYSIS OF TRANS- Both Xa and Xb were oxidized to the known ketone XI, 
a,y-DIMETHYLALLYL ACID PHTHALATE 
IN AQUEOUS ACETONE, II: THE STEREO- 
CHEMISTRY OF REARRANGEMENTS IN 
THE BICYCLOOCTANE SERIES. 


(Publication No. 22,353) 


Richard William Greiner, Ph.D. 
The University of Wisconsin, 1957 


Chart I 


eMnoz ‘m0 


He, PtOz 











Supervisor: Associate Professor Harlan L. Goering 


The polarimetric (kq) and titrimetric (k;) rate con- 
stants for the solvolysis of trans-a ,Y-dimethylallyl acid 
phthalate in aqueous acetone have been determined, At 
concentrations up to 0.1 M; both kq and kt are steady dur- 
ing the reaction and Kg > k; under all the conditions at 
which the two were compared, The greater rate of loss of 
optical activity than of formation of solvolysis products is 
due to partial racemization of the reactant by an isomeric 
intramolecular (Sni') allylic rearrangement, prior to 
solvolysis. The data are consistent with a picture involv- 
ing the reversible formation of a symmetrical ion pair in- 
termediate, which is irreversibly converted to solvolysis 
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Treatment of bicyclo(2.2.2)octan-2-ol (XII) with acid gives 
a mixture of Xb and apparently XII, in a ratio of about 4 
‘to 1. These results (Chart II) indicate that the hydroxyl 
group in bicyclo(3.2.1)octan-2-ol Xb (and VIIIb) is cis, and 
the hydroxyl group in Xa (and VIIa) is trans to the ethylene 
bridge. 

The mechanism of the rearrangement of 2-aminobicyclo 
(2.2.2)octen-5 (I) to bicyclo(3.2.1)-3-octen-2-ol VIIa is 
discussed, and it is suggested that the ethylene bridge mi- 
grates simultaneously with attack of the nucleophilic agent 
(water or acetic acid). 96 pages. $2.00. Mic 57-3466 





STUDIES ON THE MECHANISM OF CARBON-CARBON 
ALKYLATIONS WITH GRAMINE, SYNTHESIS AND 
REACTIONS OF a-CYANOGRAMINE., 


(Publication No. 23,337) 


Philip Nickerson James, Ph.D. 
University of Illinois, 1957 


a-Cyanogramine seems to be a much less powerful al- 
kylating agent than gramine itself. It can exchange its 
amino group with piperidine, but it does not undergo nor- 
mal alkylation reactions with active methylene compounds, 
Attempts to form the methiodide result in disproportiona- 
tion with the production of tetramethylammonium iodide, 
a-Cyanogramine reacts with aqueous acids and bases to 
form indole-3-aldehyde, though aqueous mineral acids 
cause extensive polymerization, Nonaqueous acids cause 
decomposition into dimethylamine and an unidentified frag- 
ment, while non-aqueous bases cause slow decomposition 
into hydrogen cyanide and 3-dimethylaminomethylene-3H- 
pseudoindole, The production of gramine from a -cyano- 
gramine with an excess of lithium aluminum hydride is 
believed to involve the intermediate formation of this 
pseudoindole, Pyrolysis of a-cyanogramine at its melting 
point causes extensive decomposition with the release of 
both dimethylamine and hydrogen cyanide if conducted un- 
der vacuum. If conducted at atmospheric pressure and 
higher temperatures, the pyrolysis seems to involve the 
exclusive elimination of dimethylamine. Hydrogenation of 
a@-cyanogramine over 30% palladium on charcoal in acetic 
anhydride solution results in the uptake of one mole of hy- 
drogen, but the product of the reaction was not identified. 
Reaction of @-cyanogramine with thioglycollic acid results 
in an intractable oil from which indole-3-aldehyde was ob- 
tained on attempted crystallization from aqueous ethanol. 
All of these reactions may be explained by assuming that 
@-cyanogramine is capable of the elimination of both hy- 
drogen cyanide and dimethylamine forming a substituted 
3-methylene-3H-pseudoindole structure from each elimi- 
nation and by assuming that the cyano-substituted pseudo- 
indole is less stable and the diméthylamino-substituted 
pseudoindole more stable than the unsubstituted compound. 

67 pages. $2.00. Mic 57-3467 





ARYLDIAZOMETHANE RING ENLARGEMENT 
REACTIONS AS APPLIED TO SYNTHESES 
IN THE COLCHICINE FIELD 


(Publication No, 23,007) 


Emil Fred Jason, Ph.D. 
Washington University, 1957 


Chairman: C, David Gutsche 


In connection with the synthesis of compounds related 
to colchicine, a naturally occurring material with interest- 
ing chemical and physiological features, the usefulness of 
phenyldiazoalkanes has been explored. One area of inves- 
tigation involved the reaction of aryldiazomethanes with 
cycloalkanones to yield 2-arylcycloalkanones according to 
the route indicated below: 


(CHz), C=O 
ArCHO *> ArCH=NNH2 >  ArCHN: i ae O 


Ar- phenyl,2-methoxy-, 3-methoxy-, 4-methoxy-, 2,3- 
dimethoxy, 2,4-dimethoxy-, 3,4-dimethoxy-, 4-chloro-, 
3,4,5-trimethoxy-, 2,3,4-trimethoxy-, and 2,4,6-trimeth- 
ylphenyl. Although the sequence is applicable to the 
synthesis of 2-aryl cycloalkanones in general, it is particu- 
larly suitable for 2-aryl-cycloheptanones and appears to 
be the method of choice for the preparation of certain 
members in this class. For instance, 2-(2',3',4'-trimeth- 
oxyphenyl)-cycloheptanone, difficulty obtainable by the 
methods previously available, is now rather easily synthe- 
sized by the route illustrated above. 

A second area of investigation involved the extension of 
the above method to the use of 2-chlorocycloalkanones in 
place of the unsubstituted cycloalkanones. The ultimate 
product from aryldiazomethanes and 2-chlorocyclohexa- 
none proved to be the 2-aryl-2-cycloheptenones as indicated 
in the following reaction sequence: 





Cl 


e% 


a 


Ar CHNa2 


~Ch 


O 
CY 
Cl 


Ar - phenyl and 2,3,4-trimethoxyphenyl. 

A third area of investigation involved the interaction of 
aryldiazomethane type compounds with aromatic rings 
under conditions of photolysis. Phenyldiazomethane and 
benzene were found to react, in the presence of ultraviolet 
light, to yield phenylcycloheptatriene. The intramolecular 
counterpart of this reaction was investigated in several 
cases in the hope of developing a general method for the 
synthesis of tricyclic cycloheptatriene compounds, as de- 
picted below: 








R 
: H 
R R 


CHNz2 (CH2)n 
& (CH2)n 
R' R' 
R* 


R* 
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In only two cases, however (n - 2,R,R', and R"= H; 

n = 2, Rand R" = H, R' = CHsO), was there definite evi- 
dence for the formation of the tricyclic cycloheptatriene 
compound, The major and/or exclusive products consisted 
of the hydrindane or tetralin derivative, the aldehyde cor- 
responding to the starting diazo compound, the nitrile cor- 
responding to the starting diazo compound along with other 
products formed in smaller amounts. 

: 214 pages. $2.80. Mic 57-3468 


THE SYNTHESIS OF PHENYL ESTERS 
OF PHOSPHORUS OXYACIDS AND 
THEIR REDUCTIVE DEPHENY LATION 


(Publication No. 23,008) 


Elmer Everett Jones, Ph.D. 
Washington University, 1957 


Chairman: David Lipkin 


The alkyl phosphoric acids are of interest because of 
their importance in the chemical reactions necessary to 
maintain the life process. Recent interest in the biochem- 
istry of these compounds has stimulated interest in their 
chemical synthesis. For this reason, it is desirable to 
develop new methods of synthesis which would be flexible 
in operation and mild enough to prevent damage to sensi- 
tive molecules. Interest in this laboratory was centered 
upon the phenyl esters. Therefore, this study is concerned 
with the reductive dephenylation of phenyl esters of phos- 
phorus oxyacids. As agents for this reductive cleavage of 
aryl groups from alkyl aryl esters, hydrogenolysis and the 
use of sodium metal in various media were examined for 
their ability to produce alkyl phosphorus oxyacids. 

Hydrogenolysis of a dialkyl phenyl phosphate could be 
carried out in a series of organic solvents using a plati- 
num catalyst but not a palladium one, The presence of an 
inorganic base had little effect on the hydrogenolysis 
whereas a strong organic base acted as an inhibitor. 

Sodium metal in liquid ammonia solution will dephen- 
ylate a dialkyl aryl phosphate or a triaryl phosphate, but 
the reaction is not selective in the latter case. 

Sodium naphthalenide reagent will dephenylate a dialkyl 
aryl phosphate, an alkyl diaryl phosphate, a triaryl phos - 
phate, an O,O,O-triaryl phosphorothionoate, an S-alkyl: O, 
Q-diaryl phosphorothionoate, and a triaryl phosphite. In 
the dephenylation of an alkyl diaryl phosphate and a triaryl 
phosphate, this reaction may be carried out so as to allow 
the selective dephenylation of the ester. The reaction of 
sodium naphthalenide reagent with tetraphenyl pyrophos - 
phate results in the disruption of the ester without dephen- 
ylation being the predominant reaction. 

The final section of the thesis is concerned with a de- 
scription of the preparationcof the serine and ethanola- 
mine diesters of orthophosphoric acid. These esters 
were prepared by techniques which lead to unequivocal 
structures for the products. The (2-aminoethyl)-(L-2'- 
amino -2'-carboxy -ethyl)-phosphoric acid was shown to be 
identical in its paper chromatographic behavior with the 
naturally occurring compound. 

187 pages. $2.45. Mic 57-3469 





CARBAZOLES AND TETRAHYDROCARBAZOLES. 
THE USE OF 2-CHLOROCYCLOHEXANONES IN 
THE MOHLAU-BISCHLER SYNTHESIS. 


(Publication No. 22,693) 


Robert Donald Lake, Ph.D. 
Indiana University, 1957 


The Mohlau-Bischler synthesis has been investigated as 
a method of preparation of tetrahydrocarbazoles. Interme- 
diate 2-arylaminocyclohexanones have been prepared by 
the reaction of 2-chlorocyclohexanone with the following 
aromatic amines: 1- and 2-naphthylamine, aniline, N- 
ethylaniline, o-, m- and p-toluidine, p-anisidine, p-chloro 
and p-bromoaniline and p-aminobiphenyl. The 2-naphthyl- 
amino and anilino derivatives of 2-chloro-4-methylcyclo- 
hexanone have also been prepared. The conditions used 
for these reactions were based upon a rather thorough 
study of the reaction between 2-chlorocyclohexanone and 
2-naphthylamine. Most of the amino ketones were obtained 
in 50-65% yield. 

Tetrahydrobenzocarbazoles were obtained in 92-97% 
yield by the cyclization of the 2-naphthylaminocyclohexa- 
nones with boiling ethanolic zinc chloride. 4-Methyl-2- 
(2-naphthylamino)cyclohexanone gave 7-methyl-5,6,7,8- 
tetrahydro-3,4-benzocarbazole, identical to the compound 
previously obtained in this laboratory by the Fischer- 
Borsche condensation of 3-methylcyclohexanone and 2- 
naphthylhydrazine. 

The zinc chloride method was not applicable to the other 
types of arylamino cyclohexanones, ring-closure of which 
appeared to require catalysis by aromatic amines for opti- 
mum conversion to tetrahydrocarbazoles. Methyl, methoxy 
and phenyl-1,2,3,4-tetrahydrocarbazoles were obtained in 
excellent yield by refluxing the appropriate amino ketone 
in mixtures of methyl and butylcellosolve in the presence 
of the corresponding aromatic amine and anhydrous mag- 
nesium chloride. Cyclization of 2-(m-toluidino)cyclohexa- 
none gave a mixture of 5- and 7-methyl-1,2,3,4-tetrahydro- 
carbazoles from which the latter was separated by 
fractional crystallization. The 5-methyl isomer could not 
be separated from the mixture and was prepared by an in- 
direct route. Cyclization of 2-(2-chloro-5-methylanilino) 
cyclohexanone, followed by hydrogenolytic removal of the 
chloro group gave 5-methyl-1,2,3,4-tetrahydrocarbazole 
which was smoothly dehydrogenated to 4-methylcarbazole, 
a compound not heretofore obtained in pure form. 

The other methyl and methoxy tetrahydrocarbazoles 
were also converted to the corresponding carbazoles in 
excellent yield by dehydrogenation with a palladium on 
charcoal catalyst in boiling xylene. The yields obtained 
were greater than those reported for other methods of de- 
hydrogenation. The tetrahydrobenzocarbazoles appeared to 
be more resistant to aromatization but could also be con- 
verted to the carbazoles in satisfactory yield by this 
method, 

Ring-closure of 2-(p-bromoanilino)cyclohexanone or its 
chloro analog required a catalyst of greater acidic strength 
than magnesium chloride, Cyclization took place satisfac- 
torily in the presence of p-bromo or p-chloroaniline sulfate. 

All attempts to prepare 2-methyl-1,2,3,4-tetrahydrocar - 
bazole from 2-anilino-4-methylcyclohexanone led either to 
formation of a mixture of 2- and 3-methyl-1,2,3,4-tetra- 
hydrocarbazole or no crystalline product at all. The 
method thus seems to be limited by the occurrence of 
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rearrangements although in the case of the related 2- 
naphthylamine derivative no such difficulty was encountered 
and the only product observed was 7-methyl-5,6,7,8-tetra- 
hydro-3,4-benzocarbazole, 

The yields of tetrahydrocarbazoles obtained by the 
present method were generally greater than those previ- 
ously reported for other modifications of the Mohlau- 
Bischler method and also compare favorably with yields 
reported for the Fischer-Borsche procedure. 

The characteristic wide melting point ranges often re- 
ported for tetrahydrocarbazoles have been shown to be due 
to air oxidation during melting and “true” melting points, 
generally higher and sharper than those recorded in the 
literature, are reported for these compounds, 

It has been found that most tetrahydrocarbazoles give a 
green or blue coloration when treated with a dilute solution 
of bromine in glacial acetic acid, The reaction appeared 
to be catalysed by acid and did not occur in the presence of 
bases such as pyridine or sodium acetate. The color re- 
action was also given by indole and pyrrole but not by car- 
bazoles and has been developed as a color test which 
serves to distinguish the tetrahydrocarbazoles from their 
fully aromatic derivatives, 

113 pages. $2.00. Mic 57-3470 


PHOTOSANTONIC ACID 
(Publication No, 22,384) 


Stephen Harris Levin, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor Eugene E, van Tamelen 


Some aspects of the chemistry of photosantonic acid (I), 
one of the photo-hydration products of santonin (II) [“Else- 
vier’s Encyclopedia of Organic Chemistry,” F. Radt, Ed., 
Elsevier, Amsterdam, 1953, Series II, Vol. 12B, p. 3746, 
3768; D. H. R. Barton, P. de Mayo and F., Shafiq, J. Chem. 
Soc., 929 (1957)], were investigated. The reported acid- 
catalyzed isomerization of (I) to “dehydrophotosantonic 
acid” (probably III) was found to be even more complex 
than indicated by the early Italian workers. In addition to 
two new acids, not yet obtained in pure form, there was 
also produced a di- 7-lactone, Ozonization of this com- 
pound led to formaldehyde and a norketone di- ¥ -lactone. 
The identity of the oxidation product of (III) with 3,3-di- 
methylphthalide -6 -carboxylic acid (IV), prepared by unam- 
biguous synthesis [G. Bargellini, Gazz. chim. ital., 40, I, 
27 (1910); G. Bargellini and G. Forli-Forti, ibid., 40, I, 
74 (1910)], was confirmed. 


Cycloacylation of (I) in trifluoroacetic anhydride gave 
rise to a diene saturated keto-¥ -lactone, easily isomeri- 
zated to a conjugated ketolactone (isolated as its 2,4-dini- 





trophenylhydrazone). The conjugated ketone was also 
formed, in very low yield, directly from (I) by the action 
of sulfuric acid, 

Bromolactonization [cf. iodolactonization, E, E, van 
Tamelen and M, Shamma, J. Am. Chem, Soc., 76, 2315 
(1954)] of (I) was studied. Treatment of the derived bro- 
modilactone (V) with zinc and acetic acid regenerated (I). 
The spectral properties of (V) suggest that one carbon 
atom of the unsaturated system present in (I) is located in 
the delta position with respect to the carboxyl group. De- 
hydrohalogenation of (V) produced a dehydrodilactone (VI) 
which showed no specific high intensity absorption in the 
ultraviolet spectrum. 

Ozonization of (I) appeared to be very complex. Acetal- 
dehyde, in poor yield, was the only identifiable product. 
Catalytic hydrogenation experiments with (I) were of little 
value. Two moles of hydrogen were absorbed non- 
selectively and no pure product was obtained. 

The highly crystalline compounds obtained from (I) and 
from methyl photosantonate (VII) by the action of peracids 
proved to be very interesting materials. Examination of 
the nuclear magnetic resonance spectrum of methyl photo- 
santonate oxide (VIII), formed from (VII) by the action of 
monoperphthalic acid, indicated that it contains the same 
type of tri-substituted double bond as its precursor. The 
oxidoester (VIII) was easily isomerized to an ortho-ester 
(IX) which was obtainable directly from (VII) by the ac- 
tion of perbenzoic or peroxytrifluoroacetic acid. Aqueous 
acid hydrolysis of (IX) led to a hydroxydilactone (X) which 
was also obtained from (I) on treatment with peracetic 
acid, Curiously (X) was also formed from (VII) on treat- 
ment with osmium tetroxide. The hydroxydilactone (X) 
was largely recovered from attempted oxidations and 
formed an acetate (XI) only under forcing conditions. 

The presence of a (probably tri-substituted) double 
bond in.(V), (VII), (IX), (X) and (XI) which is resistant to 
oxidation and unreactive toward tetranitromethane was 
indicated by their far ultraviolet absorption spectra and by 
the nuclear magnetic resonance spectra of (VIII), (X) and 
(XI). Dihydro derivatives were obtained from (X) and (XI) 
and an oxido derivative of (XI) was formed on drastic 
treatment, 

The action of benzyl amine on (X) led to an amorphous 
triol diamide (characterized as the monoacetate derivative) 
which consumed only one mole of periodic acid and which 
may well be of value in the elucidation of the correct 
structure of photosantonic acid, 

91 pages. $2.00. Mic 57-3471 


THE SYNTHESIS OF CERTAIN 
HYDROXYSTILBENES RELATED TO THE 
ANTIFUNGAL AGENT OF OSAGE ORANGE WOOD 


(Publication No. 22,533) 


Arthur C. Martellock, Ph.D. 
Rutgers University, 1957 


The purpose of this investigation was to develop meth- 
ods of synthesis of the antifungal agent of Osage orange 
wood and of certain compounds structurally analogous to 
this agent. The antifungal agent was isolated and shown to 
be trans -2,4,3',5'-tetrahydroxystilbene by Barnes and 
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Gerber who synthesized its tetramethyl ether but were un- 
able to cleave the ether. 

The first objective was to synthesize and demethylate 
trans -2,3,3',4'-tetramethoxystilbene, 2,3-Dimethoxybenz - 
aldehyde was treated with 3,4-dimethoxyphenylacetic acid 
in a Perkin synthesis using acetic anhydride and triethyl- 
amine to produce trans -a -(3',4'-dimethoxypheny]l) -2,3- 
dimethoxycinnamic acid, This acid was decarboxylated in 
refluxing quinoline with copper chromite and the resulting 
cis stilbene was isomerized to trans-2,3,3',4'-tetrameth- 
oxystilbene with iodine in refluxing nitrobenzene. 

Attempts at demethylation using hydrogen bromide in 
acetic acid, acetyl iodide or pyridinium chloride led to ex- 
tensive decomposition, The more common demethylating 
agents had been found unsuitable in studies of the demethyl- 
ation of the tetramethyl ether derived from the natural 
product. 

The synthesis of trans-3,5-dihydroxystilbene was ac- 
complished as a test of a new synthetic procedure, a- 
Resorcylic aldehyde dicarbomethoxylate was condensed 
with phenylacetic acid in acetic anhydride -triethylamine 
and the resulting trans -a -phenyl-3,5-diacetoxycinnamic 
acid was decarboxylated, The cis-3,5-diacetoxystilbene 
produced was then isomerized with iodine and ultraviolet 
light in refluxing hexane to give trans-3,5-diacetoxystil- 
bene. Treatment of this with ethanolic hydrogen chloride 
produced trans -3,5-dihydroxystilbene. 

The synthesis of trans-3,5,3',5'-tetraacetoxystilbene 
was accomplished by a similar procedure. a-Resorcylic 
acid chloride dicarbomethoxylate was treated with diazo- 
methane and the resulting diazoketone was rearranged 
with silver benzoate and triethylamine in methanol, The 
product was acetylated to give methyl 3,5-diacetoxyphenyl- 
acetate. This was completely saponified and the lead salt 
of homo-a@-resorcyclic acid was obtained and converted to 
the free acid. The trisodium salt of homo-a -resorcylic 
acid was acetylated with acetic anhydride to produce 3,5- 
diacetoxyphenylacetic acid. 

3,9-Diacetoxyphenylacetic acid was condensed with a- 
resorcylic aldehyde in acetic anhydride-triethylamine to 
give trans -a@ -(3'5'-diacetoxyphenyl)-3,5-diacetoxycinnamic 
acid, which was in turn decarboxylated to cis-3,5,3',5'- 
tetraacetoxystilbene. The latter compound was isomerized 
with iodine and ultraviolet light in refluxing s-tetrachloro- 
ethane to give the desired trans-3,5,3',5'-tetraacetoxystil- 
bene, 

The synthesis of trans-2-hydroxystilbene was accom- 
plished to investigate the utility of the methanesulfonyl 
group in blocking the formation of a coumarin during the 
Perkin condensations involving ortho-hydroxylated aro- 
matic aldehydes. When salicylaldehyde methane -sulfonate 
was made and condensed with phenylacetic acid, approxi- 
mately equal quantities of trans-a -phenyl-2-methanesul- 
fonoxycinnamic acid and 3-phenylcoumarin were obtained. 
The cinnamic acid was decarboxylated and the product was 
hydrolyzed and then thermally isomerized to give trans- 
2-hydroxystilbene. 

The synthesis of trans-2,4,3',5'-tetrahydroxystilbene, 
the anti-fungal agent of Osage orange wood, was attempted 
and there is evidence to indicate that this synthesis was 
accomplished, 2,4-Dimethanesulfonoxybenzaldehyde was 
made and condensed with 3,5-diacetoxyphenylacetic acid 
to give trans -a -(3',5'-diacetoxyphenyl)-2,4-dimethanesul- 
fonoxycinnamic acid, This was decarboxylated and the 
product was hydrolyzed and acetylated to form cis-2,4,3', 





























0'-tetraacetoxystilbene. This cis stilbene was isomerized 
in poor yield using iodine and ultraviolet light in refluxing 
carbon tetrachloride or iodine in refluxing nitrobenzene to 
give a material whose infrared and ultraviolet spectra in- 
dicated it to be impure trans-2,4,3',5'-tetraacetoxystil- 
bene. Insufficient material was available to permit care- 
ful purification and a mixture melting point. The 
tetraacetate of the natural product had previously been 
hydrolyzed to the natural product. 

91 pages. $2.00. Mic 57-3472 





I, THE SYNTHESIS OF THE 
2-AMINO-3-(3-INDOLYL)-BUTYRIC 
ACIDS (8-METHYLTRYPTOPHANS). 
Il. A PRACTICAL SYNTHESIS OF 
THIENO [3,2-b] PYRROLE. 


(Publication No. 23,354) 


Donald Stephen Matteson, Ph.D. 
University of Dlinois, 1957 


I. 


The two diastereoisiomeric dl-2-amino-3-(3-indoly]l)- 
butyric acids (8-methyltryptophans), the only monomethyl- 
ated tryptophans that had not yet been synthesized, were of 
interest as possible antimetabolites for tryptophan- 
requiring organisms. 

Two examples of the participation of t-butylamine in 
normal Mannich reactions have been found: the condensa- 
tion of acetophenone, paraformaldehyde and t-butylamine 
to form f-t-butylaminopropiophenone, and the reaction of 
indole, paraformaldehyde and t-butylamine to form 3-(t- 
butylaminomethyl)-indole. The last named compound has 
also been prepared from indole and methylene-t-butyl- 
amine, 

Substances similar to Mannich bases, but having an 
ethylidene, butylidene or p-nitrobenzylidene group in 
place of the conventional methylene group, have been pre- 
pared by the condensation of aldimines with indole in the 
presence of acetic acid. The new bases include 3-(t-butyl- 
aminoethylidene)-indole, 3-(isopropylaminoethylidene) - 
indole, 3-(isopropylaminobutylidene)-indole and 3-(iso- 
propylamino-p-nitrobenzylidene)-indole, The intermediate 
aldimine for preparation of the last named compound, p- 
nitrobenzylideneisopropylamine, was prepared from 
isopropylamine and p-nitrobenzaldehyde, Isopropylamino- 
ethylidenepyrrole was prepared from ethylideneisopropyl- 
amine and pyrrole; no proof that the compound was the 
expected 2-isomer was obtained, 

Two examples of the participation of acetaldehyde (in 
place of the conventional formaldehyde) in normal Mannich 
reactions have been found: the direct condensation of in- 
dole, acetaldehyde, and isopropylamine or dimethylamine 
to form 3-(isopropylaminoethylidene)-indole or 3-(dimethyl- 
aminoethylidene)-indole. 

Dibenzyl acetamidomalonate has been synthesized from 
diethyl acetamidomalonate and was alkylated with 3-(iso- 
propylaminoethylidene)-indole and with 3-(t-butylamino- 
ethylidene)-indole; either alkylating agent leads to dibenzyl 
(3-indolylethylidene)-acetamidomalonate, Diethyl (3- 
indolylethylidene)-acetamidomalonate has been prepared 
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from diethyl acetamidomalonate and 3-(t-butylaminoethyl- 
idene)-indole, The alkylation of diethyl acetamidomalonate 
by 3-(t-butylaminomethyl)-indole has been carried out. 

The alkaline cleavage in the presence of isopropyla- 
mine of diethyl (3-indolylethylidene)-acetamidomalonate to 
acetamidomalonic acid and 3-(isopropylaminoethylidene) - 
indole has been observed. The cleavage reaction is appar- 
ently a reversal of the alkylation of a malonic ester by a 
base of the Mannich type. 

Hydrogenolysis of dibenzyl (3-indolylethylidene)-aceta- 
midomalonate yielded the substituted malonic acid, which 
was converted to a mixture of the two diastereoisomeric 
di-pairs of 2-acetamido-3-(3-indolyl)-butyric acid (acetyl- 
B-methyltryptophan) on decarboxylation. The diastereoiso- 
mers were separated, and the corresponding dl-2-amino- 
3-(3-indolyl)-butyric acid (8-methyltryptophan) was 
obtained from each on hydrolysis of the acetyl group. It 
was shown that the two amino acids were neither structural 
isomers nor merely different crystalline forms of one 
compound, 


U 


Thieno[3,2-b]pyrrole is a compound analogous to indole, 
but having a thiophene ring in place of the benzene ring. 
The thieno[3,2-b]pyrrole analogs of naturally occurring 
substances containing an indole moiety are of interest as 
possible antimetabolites toward the latter substances. 

Pyrrole was converted to 3-thiocyanopyrrole in 50 per 
cent yield by thiocyanation with a methanolic solution of 
thiocyanogen at -70° or with cupric thiocyanate at 0°. Hy- 
drolysis of 3-thiocyanopyrrole with basic reagents caused 
decomposition. However, methanol added to 3-thiocyano- 
pyrrole in the presence of a magnesium methoxide catalyst 
to form S-3-pyrrolyl O-methyl thioimidocarbonate. 

Addition of excess dilute potassium hydroxide to a cold 
methanolic solution of bromoacetic acid and 3-thiocyano- 
pyrrole led to (3-pyrrolylthio)-acetic acid, isolated as the 
ammonium salt in 90 per cent yield. Under similar con- 
ditions, methyl iodide and 3-thiocyanopyrrole yielded 3- 
(methylthio)-pyrrole. A probable intermediate in the above 
reactions is the anion of 3-mercaptopyrrole, which must 
exist long enough to displace halide ion from methyl] iodide 
or from bromoacetate ion. However, the anion of 3-mer- 
captopyrrole evidently decomposed faster than it reacted 
with bromoacetal. Hydroxide ion destroyed active alkyl 
halides, such as phenacyl bromide and chloropyruvate ion, 
faster than it attacked 3-thiocyanopyrrole. 

Ring closure of (3-pyrrolylthio)-acetic acid with poly- 
phosphoric acid furnished 2H, 3H-thieno[3,2-b]pyrrol-3- 
one in 36 per cent yield. The structure of 2H, 3H-thieno 
[3,2 -b]pyrrol-3-one was proved by desulfurization of the 
compound with Raney nickel catalyst, which yielded 2- 
acetylpyrrole. 

Reduction of 2H, 3H-thieno[3,2-b}pyrrol-3-one with so- 
dium borohydride led to thieno[3,2-b]pyrrole in 65 per cent 
yield. 90 pages. $2.00. Mic 57-3473 





SYNTHESIS AND SPECTRAL STUDIES OF 
AMINOQUINOLINES AND RELATED COMPOUNDS 


(Publication No, 23,659) 


Gerald Dean Mercer, Ph.D. 
The Universitv of Nebraska, 1956 


Adviser: Norman H, Cromwell 


N-Alkyl-3- and 4-amino-2-phenylquinolines are com - 
paratively unknown. The purpose of this investigation was 
to synthesize several of-these quinolines and to relate 
their structures by spectra. A new method of synthesizing 
3-aminoquinolines was developed into a useful procedure, 
Three new 3-amino-2-phenylquinolines (piperidino, mor- 
pholino and dimethylamino) were prepared, These prod- 
ucts resulted from the reduction of a ,8-diamino-f-(2-nitro- 
phenyl) propiophenones. The mechanism of this reduction 
was discussed, Reduction of the nitro group caused loss 
of the B-amino group and ring closure to give the desired 
quinoline. Reduction of a -bromo-2-nitrochalcone gave 3- 
bromo-2-phenylquinoline. 

The B-diethylamino- and B-(N-methylcyclohexylamino)- 
2-nitrochalcone were prepared from 2-nitrochalcone di- 
bromide or a-bromo-2-nitrochalcone. This was the first 
preparation of a B-amino-a ,f-unsaturated ketone from a 
halogen derivative of a chalcone. Reduction of these com- 
pounds gave 4-hydroxy-2-phenylquinoline. In this case 
reduction was followed by hydrolysis of the amino group 
and ring closure. 

Five N-substituted 4-amino-2-phenylquinolines were 
prepared from 4-chloro-2-phenylquinoline and morpholine, 
piperidine, dimethylamine, N-methylcyclohexylamine and 
diethylamine. 

3-Cyclohexylamino-2-phenylquinoline, an oil, was ob- 
tained from 3-cyclohexylamino-2-phenylcinchonic acid and 
reduction of trans 1-cyclohexyl-2-(2'-nitrophenyl) -3-ben- 
zoylethyleneimine, 

a-Diethylamino-3- and 4-nitrochalcones were prepared 
and characterized. 

The a,8-dimorpholino- and dipiperidino- derivatives of 
4-nitrochalcone as well as the a-morpholino- and a- 
piperidino-4-nitrochalcones were synthesized, Reduction 
of the dipiperidino derivative gave the unstable a -f8-dipi- 
peridino-8-(4-aminophenyl)-propiophenone. This product 
lost piperidine and gave a polymer like substance when 
heated in ethanol. Reduction of a -piperidino-4-nitrochal- 
cone gave the very stable a -piperidino-4-aminochalcone, 

The ultraviolet and infrared absorption spectra of the 
derivatives of the nitrostyryl ketones were determined. 
The compounds exhibited spectra similar to those reported 
in the literature. The noticeable shifts in wave lengths 
and intensity of absorption were discussed with respect to 
conjugation, steric hindrance and length of resonating os- 
cillators. 

The spectra of the quinoline compounds were very 
closely related. The 4-substituted quinolines absorbed 
light at longer wave lengths and with greater intensity. 
This was explained by the possibility of a longer oscillator 
and the coplanarity of the 2-phenyl group with the quinoline 
ring. Bulky groups attached to the 3-position sterically 
hindered this coplanarity. 98 pages. $2.00. Mic 57-3474 
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CERTAIN ASPECTS OF THE CHEMISTRY 
OF 3-PICOLINE 


(Publication No. 22,858) 


Alfred Miller, Ph.D. 
University of Pittsburgh, 1957 


An investigation has been conducted to determine 


whether certain organolithium compounds and alkali amides 


can react with the methyl group of 3-picoline and thus con- 
vert this tar base to its alkali metal derivatives, which by 
subsequent reactions could give compounds containing the 
3-picolyl group. The organometallic compounds, which 
were studied, were phenyllithium and methyllithium; and 
the alkali amides, and potassium amide. The effectiveness 
of each of the basic condensing agents for the formation of 
the anion of 3-picoline at its methyl group was determined 
by measuring the amount of 3-phenacylpyridine obtained 
from the addition of methyl benzoate to a mixture of 3- 
picoline and the condensing agent. 

The reaction of phenyllithium, 3-picoline, and methyl 
benzoate gave none of the desired 3-phenacylpyridine. In- 
stead a mixture of 2-phenyl-3-methylpyridine and 2- 
phenyl-5-methylpyridine was isolated. Apparently the re- 
action between phenyllithium and 3-picoline is exclusively 
one of azomethine addition rather than one of acid-base 
interaction to produce 3-picolyllithium. 

Methyllithium also failed to produce any 3-phenacyl- 
pyridine from the reaction of methyl benzoate and 3- 
picoline. The interaction of methyllithium and 3-picoline 
gives a mixture of the organometallic compounds, 3- 
methyl-2-picolyllithium and unreacted methyllithium. The 
composition of this mixture depends on the reaction time 
of the 3-picoline with the methyllithium. A long reaction 
time favors the formation of 3-methyl-2-picolyllithium. 
This is due to the fact that methyllithium adds slowly 
across the 1,2-azomethine linkage of 3-picoline to produce 
some 2,3-dimethylpyridine, which then is converted to 3- 
methyl-2-picolyllithium by some of the methyllithium. 
Addition of methyl benzoate to a solution of methyllithium 
and 3-picoline which had been refluxed for one-half hour, 
gave predominantly 1-(3-methyl-2-pyridy1)-2-phenyl-2- 
propanol and smaller amounts of acetophenone and a- 
methylstyrene, When the mixture of methyllithium and 
3-picoline was refluxed for 25 hours prior to the addition 
of the methyl benzoate, the products obtained were 2,3- 
dimethylpyridine, 2-phenacyl-3-methylpyridine, aceto- 
phenone, and @-methylstyrene. The probable mechanisms 
for these reactions have been elucidated, 

Lithium amide, sodium amide, and potassium amide in 
liquid ammonia proved to be effective reagents for the 
condensation of 3-picoline with methyl benzoate to produce 
3-phenacylpyridine. The yields of 3-phenacylpyridine iso- 
lated indicated that the effectiveness of the alkali amides 
for metalating 3-picoline increases in the order: lithium 
amide, sodium amide, potassium amide, 3-Picolylpotas- 
sium, prepared from 3-picoline and potassium amide in 
liquid ammonia, was alkylated with a number of alkyl hal- 
ides to give higher 3-alkylpyridines, acylated with several 
aromatic and heterocyclic esters to produce 3-picolyl ke- 
tones and finally the 3-picolylpotassium was condensed 
with a variety of aldehydes and ketones to give 3-picolyl 
carbinols. 135 pages. $2.00. Mic 57-3475 





THE SYNTHESIS OF DESOXYEQUILENIN: 
THE CONFIGURATION AT THE C/D-RING 
JUNCTURE IN STEROID INTERMEDIATES 


(Publication No. 22,536) 


Richard Miller, Ph.D. 
Rutgers University, 1957 


Major Professor: Dr. Roderick A, Barnes 


To clarify the configuration at the C/D-ring juncture in 
steroid intermediates, a model compound, 14(15)-dehydro- 
17-carboxy-equilenan, was synthesized. Hydrogenation of 
the double bond and degradation of the carboxyl group gave 
d,1-desoxy-equilenan of known trans configuration, 

Alkylation of 2-methyl-3-carbethoxy-cyclopentanone 
with B-1'-naphthylethyl bromide was unsuccessful. The 
methylene position was blocked by preparing 2-methyl-3- 
carboxy -5-methylanilino-methylene -cyclopentanone, but 
the alkylation was again unsuccessful. Acetoacetic ester 
was alkylated with a-chloromethylnaphthylene. Saponifi- 
cation and decarboxylation gave 4-1'-naphthyl-2-butanone. 
This was condensed with ethyl cyanoacetate, and hydrogen 
cyanide was added across the double bond, Cyanoethyla- 
tion of the dicyanoester afforded 1,3,4-tricyano-3-carbeth- 
oxy -4-methyl-6-(1'-naphthyl)-hexane., Hydrolysis with 
hydrobromic acid in acetic acid and esterification afforded 
1,3,4-tricarbomethoxy -4-methyl1-6 -(1'-naphthyl) -hexane. 

A Dieckmann reaction in the presence of either sodium or 
sodium methoxide gave 2-methyl-2-(8-1'-naphthylethyl) - 
3,5-dicarbomethoxycyclopentanone. Hydrolysis under 
varied conditions gave 2-methyl-2-(8-1'-naphthylethyl)-3- 
carboxycyclopentanone accompanied with the cyclodehy- 
drated product, 14(15)-dehydro-17-carboxyequilenan, and a 
by-product of unknown structure. The ketoacid was cyclo- 
dehydrated with boiling hydrochloric acid acetic acid mix- 
tures, The ester of this product was hydrogenated with 
Raney nickel to give 1,2,3,4-tetrahydro-17-carbomethoxy- 
equilinan. Hydrogenation of the acid in the presence of 
palladium gave 17-carboxyequilenan. This was related to 
the former compound by esterification and hydrogenation 
with Raney nickel. The sodium salt of the olefin acid could 
be hydrogenated directly with Raney nickel. Dehydrogena- 
tion of the A-ring of the tetrahydro compound was not ac- 
complished. Treatment of the tetrahydroester first with 
phenylmagnesium bromide and then with acetyl chloride in 
acetic anhydride gave the diphenylethylene which could not 
be converted to the desired 1,2,3,4-tetrahydro-desoxy- 
equilenin with either ozone or chromic acid. 

Reduction of the tetrahydroester with lithium aluminum 
hydride and tusyiation gave the tosylate of 17-hydroxy- 
methylequilenan. Elimination with collidine or butoxide 
gave a mixture of olefins, containing some 17(19)-dehydro- 
homoequilenan, Subsequent ozonolysis gave a small 
amount of tetrahydrodesoxyequilenan. The semicarbazone 
m melted as reported, The tosylate was reduced to 17- 
methyl-1,2,3,4-tetrahydroequilenan. 

The 19-methylketones of the corresponding acids were 
prepared by treatment of the acid chlorides with dimethyl 
cadmium. The ketones were enol-acetylated with acetic 
anhydride. The tetrahydro enol acetate gave no recogniz- 
able products when cleared with ozone. However, from 
the enol acetate with the naphthylene nucleus d,1-desoxy- 
equilenin was isolated. The semicarbazone and trinitro- 
benzene adduct melted as reported. Thus it has been 
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shown that the hydrogenation yields only compounds with 
the desired trans juncture of rings C and D. 

In an attempt to correlate a second series, 2,3-dicar- 
bethoxy -cyclopentanone was alkylated with 8-1 'naphthyl- 
ethyl bromide and the product cyclized directly with 
polyphosphoric acid. Subsequent reduction with Raney 
nickel and then lithium aluminum hydride afforded 2,3'- 
dihydroxymethyl-1,2-cyclopentano-1,2,3,4,5,6,7,8-octahy- 
drophenanthrene, Attempted conversion to the bistosylate 
gave two products, one shown to be 17,19-oxido-1,2,3,4- 
tetrahydrohomoequilenan, The other, thought to be the 
bis -tosylate, was reduced with lithium aluminum hydride, 
The tetrahydrofuran derivate was the only product isolated. 

2-Methyl-3-hydroxybenzoic acid was methylated with 
dimethyl sulfate. This was converted to the acid chloride 
and then to the diazoketone by treatment with diazomethane. 
The diazoketone was converted to the ketol-acetate with 
acetic acid. Hydrogenolysis of this material gave three 
products; 2-methyl-3-methoxyphenylethylene glycol, the 
desired 2-methyl-3-methoxyphenethyl alcohol, and 2- 
methyl-3-ethyl-anisole. 153 pages. $2.05. Mic 57-3476 


HINDERED PHENYLQUINOLINES 
(Publication No. 22,700) 


Henry Moe, Ph.D. 
Indiana University, 1957 


The resolution of compounds which owe their optical 
activity to molecular asymmetry due to restricted rotation 
has been known for some time, It was the purpose of this 
thesis to prepare the methiodides of a series of substituted 
2-phenylquinolines and to resolve one or more of these 
methiodides into optical enantiomorphs. It was expected 
that the resolvability would arise due to restricted rotation 
of the phenyl and quinolyl moieties, caused by the presence 
of bulky groups in positions ortho to the connecting bond. 

The Pfitzinger condensation between isatin and a variety 
of aryl ketones was used for the successful synthesis of a 
series of 2-(2'-halophenyl)-quinoline-4-carboxylic acids. 
o-Fluoropropiophenone was condensed with isatin in 33% 
aqueous potassium hydroxide to give 2-(2'-fluoropheny]l)- 
3-methylquinoline -4-carboxylic acid; the acid was heated 
in the absence of solvent to effect decarboxylation. Treat- 
ment of the 2-(2'-fluorophenyl)-3-methylquinoline with di- 
methyl sulfate gave the N-methyl methosulfate which was 
converted to 1,3-dimethy]l -2 -(2'-fluorophenyl)quinolinium 
iodide by treatment with aqueous potassium iodide, The 
corresponding series of quinoline compounds were pre- 
pared starting from o-chloro- and o-bromopropiophenone. 
In a similar way, reaction of o-fluoro, o-chloro, and o- 
bromoacetophenone with isatin gave the corresponding 2- 
(2'-halophenyl)-quinoline-4-carboxylic acids, These acids 
were also decarboxylated to the quinoline bases, which 
were then converted to the methiodides. 

The reaction between isatin and o-chlorophenacyl acetate 
yielded 2-(2'-chloropheny])-3-hydroxyquinoline -4-carbox- 
ylic acid, which was decarboxylated to 2-(2'-chloropheny]l)- 
3-hydroxyquinoline. An unsuccessful attempt was made to 
convert the quinoline base to N-methyl-2-(2'-chloropheny]l)- 
3-hydroxyquinolinium iodide by successive reactions with 
dimethyl sulfate followed by aqueous potassium iodide. 





The methiodide could be prepared only after the hydroxy 
group was converted to the methoxy group; this was a one- 
step reaction. By refluxing a solution of methanol, sodium 
methoxide, methyl iodide, and 2-(2'-chlorophenyl) -3-hydro- 
xyquinoline, a mixture of 2-(2'-chlorophenyl)-3-methoxy- 
quinoline and N-methyl -2-(2'-chlorophenyl])-3-methoxy - 
quinolinium iodide was obtained, By an identical sequence 
of reactions, o-fluorophenacyl acetate and o-bromophenacyl 
acetate were reacted with isatin to give 2-(2'-fluoropheny]l) - 
3-hydroxyquinoline-4-carboxylic acid and 2-(2'-bromo- 
phenyl(-3-hydroxyquinoline -4-carboxylic acid, respectively. 
The acids were decarboxylated and converted to the corre- 
sponding mixture of 2-(2'-halophenyl)-3-methoxyquinoline 
and N-methyl -2-(2'-halophenyl)-3-methoxyquinolinium 
iodide. 

A majority of the resolution attempts were performed 
on N-methyl -2-(2'-chlorophenyl)-3 -methylquinolinium 
iodide. The silver salts of d-camphor-10-sulfonic acid, 
d-a -bromocamphor -7-sulfonic acid, 1-menthoxyacetic 
acid, and d-tartaric acid were tried as resolving agents 
and each failed to achieve resolution, Equally unsuccess- 
ful was the attempt to resolve N-methyl-2-(2'-bromophenyl) 
-3-methylquinolinium iodide with silver d-a -bromocam - 
phor -7-sulfonate., 

The ultraviolet absorption spectra of the phenylquino- 
lines and their methiodides were recorded in an attempt to 
gather information concerning the existence of restricted 
rotation in these compounds, However, there were not 
sufficient differences in the absorption maxima to warrant 
any positive conclusions from the spectral data. 

181 pages. $2.40. Mic 57-3477 


THE SYNTHESIS OF SOME 1,2-DIMETHYL-3- 
ALKYLBENZENES AND 1,2,3-TRIMETHYL-4- 
ALKYLBENZENES FROM 2-ALKYLFURANS AND 
2-METHY L-5-ALKY LFURANS 


(Publication No. 22,804) 


Earl Phillip Moore, Jr., Ph.D. 
The Ohio State University, 1957 


The present research program was carried out in order 
to determine the scope of a method of preparing isomer - 
free 1,2-dimethyl-3-alkyl benzenes and 1,2,3-trimethyl-4- 
alkylbenzenes from 2-alkylfurans and 2-methyl-5-alkyl- 
furans, 

Four 2-alkylfurans (2-ethylfuran, 2-n-propylfuran, 2- 
isopropylfuran, and 2-tert-butylfuran) and two 2-methyl-5- 
alkylfurans (2-methyl-5-ethylfuran and 2-methyl-5-n- 
propylfuran) were prepared on an intermediate scale. 
Modifications of known procedures were made in a number 
of cases, and a new method of reducing a furylolefin to an 
alkylfuran was applied to the preparation of two compounds, 
In addition to the above furans, 2-methylfuran and 2,5- 
dimethylfuran were obtained from commercial sources. 

_ The Diels-Alder adducts of the substituted furans and 
maleic anhydride then were prepared (with the exception 
of 2-tert-butylfuran, which would not condense with the 
dienophile), In order to expedite the preparation of fairly 
large quantities of adducts and to insure the formation of 
finely divided material (for the purpose of smooth aroma- 
tizations) in condensations where hard crystals would 
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otherwise be formed, several modifications of the usual 
Diels-Alder procedure were made, 

Many experiments were performed in order to deter - 
mine the best method of converting the furan-maleic anhy- 
dride adducts into 3-alkylphthalic anhydrides and 3-methyl- 
6-alkylphthalic anhydrides. A very satisfactory method of 
aromatization (applicable to enlarged scale work) was de- 
veloped from one of several procedures reported in the 
literature, Seven anhydrides were prepared in this man- 
ner. Only the adduct of 2-isopropylfuran-maleic anhydride 
was aromatized in low yield. 

A thorough investigation of various methods of carrying 
out the reduction of the anhydrides to the vicinally substi- 
tuted benzenes was made, The best procedure was found 
to be one which entailed the preparation of the esters, re- 
duction of the esters to the diols and, finally, reduction of 
the diols to the hydrocarbons, These three steps are quite 
adaptable to enlarged scale work. 

Six hydrocarbons were prepared from the anhydrides. 
Purities of these easily purified final products were found 
to be exceptionally high (indicative of an absence of iso- 
mers). Physical properties (densities, boiling points, 
freezing points, and refractive indices) were determined 
for all hydrocarbons. 

In addition to the furans required for the preparation of 
1,2-dimethyl-3-alkylbenzenes and 1,2,3-trimethyl-4- 
alkylbenzenes, three 2-furylcycloalkanes [2-furylcyclopro- 
pane, 2-furylcyclopentane (new), and 2-furylcyclohexane 
(new)] and four miscellaneous 2-substituted furans (2- 
bromofuran, furfurylidene diacetate, furfuryl acetate, and 
tetramethylfuran) were synthesized, and their adducts with 
maleic anhydride were prepared, However, with the ex- 
ception of the tetramethylfuran adduct, the aromatization 
of these structures could not be effected by the procedure 
which had given satisfactory results with those of 2-alkyl- 


and 2-methyl-5-alkylfurans. The two new 2-furylcycloal- 
kanes were prepared according to a procedure which in- 
corporated two new reactions of furan compounds. 

In the course of this research 47 new compounds were 
prepared, They were characterized by physical proper- 
ties and elemental analysis. 
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THE SYNTHESIS AND PHYSICAL 
PROPERTIES OF UNSYMMETRICAL 
TETRAALKY LMETHANES 


(Publication No, 22,753) 


Lee Vern Phillips, Ph.D. 
University of Missouri, 1957 


Supervisor: Dr, Norman Rabjohn 


An improved synthetic scheme has been developed for 
the preparation of high molecular weight, unsymmetrical 
tetraalkylmethanes, The method appears to be quite gen- 
eral and has been used to prepare four C27 hydrocarbons. 

The following equations summarize the reactions in- 
volved, 

The hydrocarbons prepared by this procedure were 8- 
pentyl-8 -hexylhexadecane, 9-ethyl-9-heptyloctadecane, 
10-hexyl-10-methyleicosane, and 10-ethyl-10-propyldo- 
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cosane. The following physical properties were determined 
for each hydrocarbon: infrared absorption spectrum, so- 
lidification point, boiling point, refractive index, specific 
gravity, and viscosity data. It appears that the relations of 
physical properties to structure follow generalizations 
which have been observed for other types of hydrocarbons. 

The thermal stability of 8-pentyl-8 -hexylhexadecane 
was examined, and a brief attempt was made to resolve a 
B,B,B-trisubstituted propionic acid. If the latter had been 
successful, it would have offered the possibility of synthe- 
sizing an optically active tetraalkylmethane. 

The products of the reaction of methylmagnesium io- 
dide with 2-(6-cyanoethyl)-2-ethylhexanal were reexam - 
ined and their structures were elucidated. 
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ACYLATIONS IN A SERIES OF 
2,.5-DIMETHYL- AND 2,5-DIPHENYLFURAN- 
3,4-DICARBONYL CHLORIDES 


(Publication No. 22,750) 


Bernard Sukornick, Ph.D. 
University of Missouri, 1957 


Supervisor: Dr. D. V. Nightingale 


The synthesis of 2,5-dimethyl- and 2,5-diphenylfuran- 
3,4-dicarboxylic acids was acoomplished by a modification 
of methods described in the literature. In the case of the 
2,9-dimetnyl acid, acetoacetic ester was first converted to 
its sodium salt with sodium and ether, This was then cou- 
pled in the presence of iodine to give a mixture of the thir- 
teen possible forms of a,a@'-diacetoethylsuccinate. The 
8-form was isolated and cyclized with polyphosphoric acid. 
The resulting 2,5-dimethyl-3,4-dicarbethoxyfuran was 
saponified by means of alcoholic potassium hydroxide. 

The methods used to prepare 2,5-diphenylfuran-3,4- 
dicarboxylic acid were generally analogous to the prepara- 
tion of the 2,5-dimethyl acid. Here, a mixture of the solid 
forms of a,a@'-dibenzoyl succinate could be cyclized in 
good yield. 

Thionyl chloride was employed to form 2,5-dimethyl- 
furan-3,4-dicarbonyl chloride from the corresponding acid, 
but the 2,5-diphenyl acid chloride required the use of phos- 
phorous pentachloride. Also, 2,5-diphenylfuran-3,4-dicar - 
boxylic acid anhydride could be obtained in good yield from 
the acid and acetic anhydride. The same reagent had no 
effect on the 2,5-dimethyl acid. 

The Friedel-Crafts acylation of six aromatic hydrocar- 
bons with 2,5-dimethyl- and 2,5-diphenylfuran-3,4-dicar - 
bonyl chlorides gave rise to diketones, quinoid type com- 
pounds and, in some cases, keto acids. From the 
ultraviolet absorption spectra, the quinoid type compounds 
obtained with each acid chloride were shown to have simi- 
lar structures. Furthermore, the ultraviolet spectra of 
the diketones were markedly different from the quinoid 
type compounds. 

In the Grignard machine, the quinoid type compounds 
added two moles of methyl magnesium iodide which indi- 
cated two carbonyl groups per molecule. This fact was 
corroborated by the infrared spectra of two of these com- 
pounds, They had absorption bands which were character - 
istic of a carbonyl linkage conjugated with an unsaturated 
system. 

In the presence of phosphorous pentachloride or thio- 
nyl chloride, 2,5-diphenyl-3-benzoyl-4-carboxylic acid 
was cyclized to the corresponding quinoid type compound, 
This substance condensed with one mole of 2,4-dinitro- 
phenylhydrazine under forcing conditions, but the more 
highly substituted quinones were unreactive. Attempts to 
prepare semicarbazones, oximes and hydantoins from the 
quinones were unsuccessful. 

All of the Friedel-Crafts acylations were run in carbon 
disulfide and in excess hydrocarbon. In the 2,5-diphenyl 
series the same products were formed in both solvents, 
but the ratios of products varied considerably with solvent. 
In the 2,5-dimethyl series, the nature and ratios of prod- 
ucts were dependent to some extent on the solvent used, 

The reaction of 2,5-diphenylfuran-3,4-dicarboxylic 
acid anhydride with phenyllithium gave a lactone of the 
phthalide type. In the Grignard machine, the compound 





showed one carbonyl group and no active hydrogen per 
molecule, The infrared absorption curve had a band which 
was characteristic of a ¥-lactone structure, The anhydride 
did not react with n-butyllithium or methyllithium., 

A number of keto acids were prepared by the acylation 
of various aromatic hydrocarbons with 2,5-diphenylfuran- 
3,4-dicarboxylic acid anhydride. Diphenyl- and di-n-butyl 
cadmium were reacted with 2,5-diphenyl-3-mesitoyl-4- 
carbonyl chloride to give unidentifiable products. 
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FURTHER STUDIES OF THE 
OLEFIN-NITRILE REACTION: 
I, HYDRATION OF OLEFINS, 

Il, HETEROCYCLIC RING CLOSURE. 


(Publication No. 22,974) 


Emma-June Helena Tillmanns, Ph.D. 
New York University, 1954 


Adviser: Professor John J. Ritter 


The reaction between nitriles and olefins in the pres- 
ence of concentrated sulfuric acid has been extensively 
studied in the past few years. It has been found to be a 
very convenient method for preparing N-substituted amides, 
t-carbinamines, N-(2-chloro-alkyl)-amides, N-benzoyl- 
amino acids, and N-acyl-8-phenthylamines. Tertiary car- 
binols have been successfully substituted for olefins in 
many cases, 

In this dissertation the study of the reaction between 
olefins and nitriles has been extended to the preparation of 
tertiary carbinols, dihydropyridines, and dihydro-1,3,4- 
oxazines, 

Several tertiary carbinols were prepared from the cor- 
responding olefin and acetonitrile in 92% sulfuric acid. The 
olefins used were seven and eight carbon compounds which 
would normally polymerize in the presence of concentrated 
sulfuric acid, It is believed that the reaction takes place 
by first forming the alkyl bisulfate, which then ionizes with 
the liberation of a proton. The alkyl sulfate ion then adds 
to the nitrile. This latter addition product is then hydro- 
lyzed to the tertiary carbinol. 


ROSO;H =—ROSO; + H™ 


ROSO; + R'C=N + H’—R'C=NH 
OSO;R 


a iiatae + H2O —? ern + ROH + H2SO, 
OSO;R 


Four known compounds were prepared by this method; 
i.e., 2,4-dimethyl-2-pentanol from 2,4-dimethyl-1-pentene, 
2-methyl-2-hexanol from 2-methyl-2-hexene, 3-methyl-3- 
hexanol from 3-methyl-3-hexene, and 4-methyl-4-heptanol 
from 4-methyl-3-heptene. 

Inan attempt to prepare tertiary diols from dienes, it was 
found that dihydropyridines were produced instead of the ex- 
pected diols. The reaction is not applicable to the simpler 
dienes, such as butadiene, dimethylbutadiene, and isoprene. 
Several dihydropyridines, however, have been prepared 
from 2,4-dimethyl-1,5-hexadiene and various nitriles. 
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The same procedure was followed as in the case of the 
tertiary carbinols. However, the reaction itself is be- 
lieved to be a modification of the Diels-Alder reaction. 
The reaction of 2,5-dimethyl-2,4-hexadiene with acetoni- 
trile is used as an example. 


Hs ~ ai 


During the course of this research, it was observed 
that, when 2-methyl-2,4-pentanediol was used in the reac- 
tion with various nitriles, dihydro-1,3,4-oxazines were 
produced, The reaction apparently involves first, the for- 
mation of the ¥ -hydroxy-N-substituted amide, then cycli- 
zation with loss of water to form the oxazine. 


CHs 
— CHOHCHs + RC=N—> CHs CCH CHOHCHs ae 
OH an 
OH 
The oxazines prepared by this reaction were: 2,4,4,6- 
tetramethy1-5,6-dihydro-1,3,4-oxazine; 4,4,6-trimethyl- 
2-phenyl-5,6-dihydro-1,3,4-oxazine; 4,4,6-trimethyl-2- 
benzyl-5,6-dihydro-1,3,4-oxazine. 
77 pages. $2.00. Mic 57-3481 


THE SYNTHESIS OF LONG-CHAIN 
FATTY ACIDS CONTAINING A 
cis CYCLOPROPANE RING 


(Publication No, 22,873) 


Clayton West Yoho, Ph.D. 
University of Pittsburgh, 1957 


In previous investigations in this laboratory, lactoba- 
cillic acid, a major constituent of the lipides of several 
lactobacilli, was discovered and partially characterized. 

It is known that lactobacillic acid is a cis-11,12-methyl- 
eneoctadecanoic acid. Dihydrosterculic acid, obtained by 
hydrogenating the naturally-occurring sterculic acid, has 
also been partially characterized as a cis-9,10-methylene- 
octadecanoic acid. The stereochemical configuration of 
these substances had not been established. 

This investigation is concerned with the development of 
a general method for synthesizing DL-cis -methyleneocta- 
decanoic acids, the preparation of DL-cis-11,12- and DL- 
cis -9 ,10-methyleneoctadecanoic acids, and the comparison 
of these compounds with the naturally -occurring acids. 

The synthesis of DL-cis-methyleneoctadecanoic acids 
was accomplished in four major steps. (1) cis-3,4- 
Methyleneadipic acid was converted to its monomethy! 
ester acid chloride and the acid chloride was reacted with 
the proper organo-cadmium reagent. The products of this 
reaction were short-chain DL-cis-keto-3,4-methylene 





fatty acids. (2) Reduction of the short-chain DL-cis -keto- 
3,4-methylene fatty acids yielded short-chain DL-cis-3,4- 
methylene fatty acids. (3) These acids were converted to 
their acid chlorides and they were used to acylate ethyl 
acetoacetate, The resulting substituted beta-diketones, 
when subjected to the action of methanolic potassium hy- 
droxide, afforded beta-ketoesters containing two more 
carbon atoms than the starting acids. The beta-ketoesters 
were alkylated with the proper omega-iodoester to produce 
DL-cis-ketomethylene fatty acids containing 19 carbon 
atoms. (4) Reduction of the long-chain DL-cis-ketomethyl- 
eneoctadecanoic acids afforded the desired DL-cis -methyl- 
eneoctadecanoic acids. 

A comparison of DL-cis-11,12-methyleneoctadecanoic 
acid with lactobacillic acid leads to the conclusion that lac- 
tobacillic acid is a distinct optical isomer of cis-11,12- 
methyleneoctadecanoic acid. 

A comparison of DL-cis-9,10-methyleneoctadecanoic 
acid with dihydrosterculic acid leads to the conclusion that 
these substances are identical in every respect. This con- 
clusion provides confirmatory evidence concerning the 
structure of the naturally-occurring compound, sterculic 
acid, 85 pages. $2.00. Mic 57-3482 
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THE INFLUENCE OF STRUCTURAL 
VARIATION ON MOLECULAR 
REFRACTION IN THE TERPENE SERIES 


(Publication No. 23,111) 


Luz Oliveros-Belardo, Ph.D. 
The University of Connecticut, 1957 


The refractive index and specific gravity at 25° C., as 
well as molecular refraction, were determined for trans- 
p-menthane, cis-p-menthaie, ~ 3-p-menthene, d-limonene, 
dipentene, 3, 8-p-menthadiene, a@-terpinene, terpinolene, 
d-a@ -phellandrene, p-cymene, @-pinene, B-pinene and 
sabinene, 

Optical isomers d-limonene and dipentene gave identi- 
cal molecular refraction. Of the geometrical isomers cis- 
p-menthane and trans-p-menthane, the trans form gave a 
higher value. 

The isolated double bonds in d-limonene, dipentene and 
terpinolene did not cause optical exaltation. Conjugated 
double bonds definitely raised molecular refraction, as 
shown by results obtained for 3, 8-p-menthadiene, a -ter- 
pinene and @-phellandrene, The terpenes having an exocy- 
clic double bond conjugating with one inside the cycle gave 
higher exaltation, an observation which agreed with reports 
that the aromatic ring does not show optical exaltation. 

The exaltations given by B-pinene and sabinene, and the 
virtual low exaltation given by @-pinene indicated that a 
double bond conjugating with a cycle caused exaltation, the 
value being higher when the cycle in conjugation is a tri- 
membered ring. 

The results obtained for terpinolene, B-pinene and 
sabinene were in accord with findings of past investigators 
that an ethenoid linkage outside but attached to the ring 
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causes exaltation. The high exaltation of sabinene could be 
due to the presence of two highly influential conditions for 
exaltation, namely, the ethenoid bond outside but attached 
to the nucleus; and the same, conjugating with a three- 
membered ring. 

The isopropyl group seems to exert an exalting influ- 
ence on the cyclic double bond nearest to it. A sudden rise 
in difference from toluene to p-cymene was noted in strik- 
ing contrast from benzene to toluene. Evidently the iso- 
propyl group brought about the change. That the exalting 
influence might be a combined effect of the isopropyl group 
and the neighboring double bond in the cycle was shown by 
the refractions of a-phellandrene and a-terpinene. Both 
contain a double bond in position 1-2 conjugating with a 
second double bond inside the cycle. But a-terpinene, 
where the second double bond is nearest to the isopropyl 
group, gave a much higher exaltation than a-phellandrene, 
A similar situation could be highly contributory to the high 
exaltation of 3, 8-p-menthadiene. 
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ANALYSIS OF POISON IVY FRUIT FAT 
(Publication No. 23,122) 


Sadgurunath Shivram Warawdekar, Ph.D. 
The University of Connecticut, 1957 


Since an extensive investigation on poison ivy plant sap 
has already been made, the chemical analysis of the lipids 
of the fruits of Poison Ivy (Rhus radicans radicans) was 
undertaken to obtain a clearer picture of this notorious 
plant. 

The poison ivy fruit fat obtained by solvent extraction 
was found to be 29.75% of the whole fruit and was devoid of 
sulfatides and amino lipids. It is a greyish-white solid 
soft mass possessing a mild bland odor and it did not give 
any specific color test, 

The fatty acids were separated by lead salt-ether 
method and the individual saturated acids were obtained by 
fractional distillation of the methyl esters under reduced 
pressure, The individual unsaturated acids were separated 
by bromination. The mixed fatty acids were found to con- 
tain 36.0% myristic acid, 33.1% palmitic acid, 4.5% stearic 
acid, 20.1% oleic and 6.3% linoleic acid. 

The glyceride composition of the fat was determined 
by the acetone-potassium permanganate oxidation method. 
The fully saturated glycerides were found to be 48.13%, 
disaturated-monounsaturated 22.01% and monosaturated- 
diunsaturated 29.86%. 

The unsaponifiable matter which comprised about 0.9% 
of the fat consisted of hydrocarbon, waxy material pig- 
ments and a sterol. The sterol was identified as B- 
sitosterol. Pigment and waxy material were not investi- 
gated for lack of sufficient material. Hydrocarbon 
appeared to be unsaturated, having iodine value 20.44 and 
refractive index 1.470 at 40°C. 

Pericarp fat was separated manually and was found to 
represent 24.2% of the fruit. The mixed fatty acids of this 
fat contained 88% solid acids and 12% unsaturated fatty 
acids. Solid acids were individually separated by frac- 
tional distillation and were found to consist of myristic 
and palmitic acids as major components. 





The seed oil represented 5.5% of the weight of the fruit. 
The unsaturated acids in this oil amounted to 93.53%of the 
44 pages. $2.00. Mic 57-3484 
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PART I: THE VIBRATIONAL SPECTRUM 
AND STRUCTURE OF CYCLOOCTANE. 
PART Il: THE APPLICATION OF A 
STRAIN POTENTIAL FUNCTION TO 
PYRAMIDAL XY; MOLECULES. 


(Publication No. 23,091) 


Harold Edward Bellis, Ph.D. 
The University of Connecticut, 1957 


PART I 


The Raman and infrared spectra of cyclooctane aré re- 
ported for the solid, liquid and vapor states. Qualitative 
Raman polarization measurements were made, The in- 
frared spectrum of the liquid was examined at several 
temperatures in the range from room temperature to. 
120°C. 

No simplification of the infrared spectrum was ob- 
served on solidification nor was any unequal variation of 
infrared band intensities noted with temperature. This 
evidence suggest the absence of rotational isomers and 
the presence of but one form. 

A significant number of coincidences were observed in 
the recorded spectra. Any structure predicting no coinci- 
dences can be definitely eliminated. 

A method is outlined for analyzing the predicted spec- 
tra of a molecule in terms of group vibrations and is ap- 
plied to cyclooctane. The method involves the use of - 
correlation tables for the species of a group and its sub- 
groups. 

On comparing the observed spectra divided into group 
vibrations with the predicted spectra for all possible mod- 
els of cyclooctane it was concluded that a “tub” model of 
Deg symmetry or a distorted “crown” model of D, sym- 
metry fit the observed spectra best. 

The Raman and infrared spectra of cyclohexane and 
cyclohexanone were reviewed. The polarization spectrum 
of cyclohexanone indicates the molecule possesses at 
least a two-fold element of symmetry since about half the 
Raman lines are observed to be polarized. This observa- 
tion is compatible with a “chair” configuration for cyclo- 
hexane. A monosubstituted cyclohexane of the “chair” 
configuration would be expected to have a plane of sym- 
metry. Polarization data for cyclooctanone was obtained, 
All Raman lines appear to be polarized. This indicates 
the absence of any symmetry element in this molecule 
which is consistent with a “tub” model for cyclooctane. 

Study of the vibrational spectrum of the monosubsti- 
tuted compound also enables one in certain cases to dis- 
tinguish the splitting of a degenerate mode of vibration. 

An assignment of frequencies was made on the basis of 
the “tub” model of Dag symmetry. The assignment is con- 
sistent with that made in the case of cyclohexane. 
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PART II 


The strain potential function includes as parameters 
the usual bond stretching and angle bending force con- 
stants and “isolated-state” values of all bond lengths and 
bond angles. In any vibration of the molecule, harmonic 
restoring forces might be considered to be tending to pro- 
duce a “quasi-state” in which each bond and bond angle is 
isolated from the effects of other restoring forces. 

The mathematical development of the method which is 
given is applicable to any molecule, The parameters in 
the potential function are calculated for pyramidal XH; and 
XDs molecules. The results are compared with those ob- 
tained with other force fields. 

The nonbonded stretching force constant is found to be 
small but not negligible. The “isolated-state” value for 
the interbond angle is found to have a constant value of 
120°. 118 pages. $2.00. Mic 57-3485 


CHEMICAL EXCHANGE EFFECTS ON 
ISOTOPE SEPARATIONS IN THERMAL 
DIFFUSION COLUMNS 


(Publication No. 23,070) 


Ivan Gabriel Chasalow, Ph.D. 
Columbia University, 1957 


The effect of the chemical exchange reactions NO + 
N’*O2. = N**O + N“Oz2 and C**O + C02 —C”O + C**Oz 
on isotope separations in thermal diffusion columns has 
been studied, 

In the CO-COz system the uncatalyzed reaction did not 
proceed rapidly enough at temperatures below 900°C to 
give a separation greater than the thermal diffusion sepa- 
ration of carbon dioxide at the given temperature. In the 
1.8 meter metal column containing a mixture of carbon 
monoxide and carbon dioxide, when there is no catalyst 
present on the ceramic tube that is considered to be the 
center wire of the column, a separation of 1.07 was found 
at a ceramic tube temperature of about 775°C. When a 
catalyst was placed on the tube, but all other conditions 
were kept the same, the separation increased to 1.22. It 
was therefore concluded that there was an added separa- 
tion due to chemical exchange. The method used to evalu- 
ate the contributions of the two effects indicates that a 
separation of 1.14 can be ascribed to chemical exchange. 

It is also possible to produce a chemical exchange sep- 
aration by the use of a hydrogen catalyst. Ina 1.1 meter 
thermal diffusion column, at a hot wire temperature of 
1050°C, the total separation found with hydrogen catalysis 
was 1.40. Under these conditions the thermal diffusion 
separation was 1.16. A separation of 1.21 can, therefore, 
be ascribed to chemical exchange. 

The experiments in which the isotope exchange between 
CO and COz was catalyzed show that a chemical exchange 
effect does occur in the thermal diffusion columns, How- 
ever, the ordinary thermal diffusion separation of CO alone 
in the 1.1 meter column at a hot wire temperature of 
1075°C was 1.65, compared to 1.40 for combined chemical 
exchange and thermal diffusion at 1050°C with a mixture of 
CO and COz. Thus, unless a more efficient catalyst is 


found, carbon-13 may be separated more effectively by 
thermal diffusion of CO. 





Experiments with the NO-NOz system show that con- 
siderably larger separations are obtained when both NO 
and NOz are present in the column as compared to thermal 
diffusion of NO alone. For example, when a 2.0 meter 
column was filled with 0.5 atmospheres of NOz and oper- 
ated at 700°C, where the NOz is partially decomposed into 
NO in the hot region of the column, the separation of 
nitrogen-15 was 2.67. This increased to 3.35 at 780°C. 
Ordinary thermal diffusion of NO alone at 0.5 atmospheres 
gave a separation of only 1.34 at 700°C. Further experi- 
ments with mixtures of gases are required to evaluate the 
contributions of ordinary thermal diffusion and chemical 
exchange in this system. 80 pages. $2.00. Mic 57-3486 


THE CHEMICAL BEHAVIOR OF IODINE 
AT TRACER CONCENTRATIONS 


(Publication No. 22,929) 


Henry Morris Eiland, Ph.D. 
The University of New Mexico, 1957 


Chairman: Associate Professor Milton Kahn 


The chemistry of iodine at very low concentrations, 
about 10°’M, has been studied using radioactive I'™ asa 
tracer. 

The chemical behavior of iodine at these low concen- 
trations was found to differ considerably from the known 
macro chemistry of iodine. This anomalous behavior 
could be attributed, in the main, to the existence of a hith- 
erto undiscovered species of iodine. The chemical behav- 
ior of this species as well as the rate and extent of its 
formation under various conditions was investigated. 

This species of iodine was found to exist as a neutral 
molecule in 0.5 M nitric acid, and it could be extracted 
from this solution with benzene. It was unstable in alka- 
line and weakly acidic solutions, and it was not carried by 
either positively or negatively charged silver chloride or 
silver iodate precipitates. 

136 pages. $2.00. Mic 57-3487 


THE EFFECT OF NITRIC ACID CONCENTRATION 
ON THE CONSUMPTION RATE OF PROPIONIC 
ACID AND ITS CHLORO DERIVATIVE 


(Publication No. 23,094) 


Ernest Edgar Gates, Ph.D. 
The University of Connecticut, 1957 


This study represents the four in a current series con- 
cerning the factors affecting the combustion of liquid pro- 
pellant systems at high pressures in a strand burning 
vessel, The consumption rates for the systems propionic 
acid — nitric acid and 2-chloropropanoic acid — nitric 
acid were determined as a function of the nitric acid con- 
centration. The stoichiometry of each system was based 
on the assumption that complete oxidation took place. An 
experimental technique for measuring consumption rates 
during burning of non-hypergolic liquid-propellant sys- 
tems is described. 
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The more important results of this study are tabulated 
below. 

1, The consumption rate increased, at any given pres- 
sure, as the nitric acid concentration increased. 

2. Alinear relationship is observed between the pres- 
sure corresponding to the onset of turbulent combustion 
and the nitric acid concentration. 

3. The surface-to-flame distance decreased as the 
pressure increased, 

4, The system propionic acid — 90% nitric acid is 
characterized by the passage of the consumption rate 
through a maximum and minimum prior to the onset of 
turbulent combustion. This phenomena is termed the “neg- 
ative pressure effect.” 

The most interesting feature of the present study is the 
occurrence of the “negative pressure effect.” The pres- 
ence of a maximum and a minimum in the consumption 
rate curve indicates that liquid phase reactions are taking 
place which produce marked variations in the total con- 
sumption rate. The gas phase reactions occurring near 
the liquid surface are responsible for the steep tempera- 
ture gradient characteristic of systems combusted under 
the present conditions and are somewhat influenced by the 
minor liquid phase reactions, The exact nature of the re- 
actions occurring in the subsurface and gas phase regions 
are still unknown. In spite of this, a liquid phase reaction 
scheme is proposed to account for the appearance of the 
“negative pressure effect” at low nitric acid concentra- 
tions which is not inconsistant with the experimental facts. 

105 pages. $2.00. Mic 57-3488 


STUDIES OF THE DEVELOPMENT REACTION 
AND CHEMICAL SENSITIZATION OF THE 
PHOTOTHERMAL DECOMPOSITION OF 
MERCUROUS OXALATE 


(Publication No. 22,518) 


Paul Brewster Gilman, Jr., Ph.D. 
Rutgers University, 1957 


Major Professor: Dr, Peter A. van der Meulen 


PART I 


The development reaction of the photothermal decom- 
position of mercurous oxalate dispersedina gelatin emul- 
sion and coated on a glass plate was studied by observing 
the optical density of the plate as a function of: (1) time 
and temperature of heating; (2) exposure to ultraviolet 
radiation; and (3) concentration of mercurous oxalate. 

Photomicrographs of mercurous oxalate in various 
stages of decomposition are presented to show the forma- 
tion of nuclei as the initial step in the decomposition of 
mercurous oxalate, 

All the results appear to be related and may be de- 
scribed by equations based on a mechanism of decomposi- 
tion involving “active centers” or nuclei which can be 
formed either optically or thermally. 


PART II 


Attempts to extend the spectra response of mercurous 
xOalate emulsions by the use of inorganic compounds were 





most successful for mercurous iodide and mercurous 
iodide-silver iodide mixtures. 

The mechanism of sensitization is presented as based 
on x-ray diffraction studies of the solid state reactions 
taking place in the photothermographic plate. 

Photomicrographs of the same solid state reactions in 
pressed disks are also presented and the results indicate 
the mode of sensitization in all cases is chemical in nature. 

254 pages. $3.30. Mic 57-3489 


A STUDY OF THE DENSITY AND 
MOLECULAR SPECIES OF POLONIUM 
AND TELLURIUM VAPOR 


(Publication No, 22,925). 


Angelo Louis Giorgi, Ph.D. 
The University of New Mexico, 1957 


Chairman: Associate Professor Milton Kahn 


The variation of the density of polonium and tellurium 
vapor (in equilibrium with the respective liquid element) 
with temperature has been studied over a temperature 
range from 422° to 1013° C. for polonium and from 512° to 
880° C. for tellurium. Measurements were also made on 
selenium vapor over a temperature range from 308’ to 
729° C. The results of this investigation suggest that both 
polonium and tellurium exist primarily as diatomic mole- 
cules in the vapor phase over the aforementioned tempera- 
ture range. The selenium vapor appears to consist of sev- 
eral molecular species including one form which is 
greater than Ségz, 

An original radiochemical micromethod of measuring 
vapor density, based on gamma counting of vapor (labelled 
with a gamma-emitting radioisotope in the case of sele- 
nium and tellurium) in a standard volume, was developed 
and used in this study. With this method changes in vapor 
density with changes in the temperature of the liquid phase 
as well as changes in vapor density with temperature at 
constant pressure were studied, 

The vapor pressures corresponding to the various vapor 
densities were calculated for polonium and tellumium and 
the following values determined: 


Polonium Tellurium 


§749.1+ 32.9  5976.9+27.8 
8.4233* 0.0430 7.6409 +0.0322 
Normal Boiling Point, . . . 946.5+10.2 982.5 +7.4 
deg. C, 
Latent Heat of Vaporization, 26.3170.15 
kcals./mole 
Trouton’s Constant, .... 21.6 21.8 
cals./deg.mole 


27.35 40.13 


where A and B are constants in the equation, log P = 
a B, P is the pressure in mm., T the absolute temper- 
ature, the probable errors are given in each case. 


112 pages. $2.00. Mic 57-3490 
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ENERGY DISTRIBUTION OF ELECTRONS 
EJECTED FROM SILVER BY ALPHA 
IMPACT, AND ITS RELATION TO 
ELECTRONIC MOMENTA IN SOLIDS 


(Publication No. 22,796) 


William Wallace Hunt, Jr., Ph.D. 
The Ohio State University, 1957 


An apparatus has been developed which permits the en- 
ergy distribution of electrons ejected from metals by alpha 
particle bombardment to be measured in such a way that 
the angle between the paths of the ejected electrons and the 
incident alphas is held at a previously fixed value without 
requiring that either the incident alphas or the ejected 
electrons be collimated, Energy analysis is accomplished 
by retarding potential techniques. A fourteen-state 
Venetian-blind-type electron multiplier having a large dy- 
node area is used as a direct electron counter to measure 
the scattered electron current. This multiplier is sensi- 
tive enough to permit the study of the energy distribution 
of ejected electrons out to sufficiently high energies so 
that electrons due to single collisions might reasonably be 
expected to predominate over those that have undergone 


additional collisions after being struck by an alpha particle. 


With a fixed angle of 71°30' between the incident alpha 
and the ejected electron paths, the energy distribution of 
electrons ejected from silver by Po*” alpha particles has 
been studied over the energy range 0 to 1000 ev. Two 
maxima attributable to singly scattered electrons have 
been definitely established to exist in this energy distribu- 
tion, 

A theoretical study has shown that the electrons giving 
rise to the observed energy distribution cannot come en- 
tirely from the conduction band, If it is assumed that not 
only the one 5s but also the ten 4d electrons of silver can 
be treated as free electrons, the free electron theory ac- 
counts approximately for the position of the first of the two 
maxima, 

Suggestions are made for further theoretical and exper - 
imental investigations of this process. 

135 pages. $2.00. Mic 57-3491 


THE KINETICS AND MECHANISM OF THE 
THERMAL DECOMPOSITION OF NITROGLYCERIN 


(Publication No. 23,103) 


Gunar Krastins, Ph.D. 
The University of Connecticut, 1957 


The kinetics of the thermal decomposition of nitrogly- 
cerin was studied between 140° and 160° C by following the 
rate of disappearance of the nitrate groups spectroscopi- 
cally, employing the Perkin-Elmer Model 21 Double-Beam 
Infrared Spectrophotometer. The values of the kinetic 
constants were determined for the liquid and for the vapor 
phase decomposition. 

It was found that the decomposition . nitroglycerin 
vapor follows the expression k = 19°? oor" RT, which 
compares favorably with the rate - ite aes of the de - 
composition of other organic nitrates that have been stud- 
ied in the vapor phase. The liquid phase decomposition 
was found to follow the expression k = 107°-?e" 49°YRT , 





The discrepancy between the two expressions is ex- 
plained by the inhibiting effects of the nitrogen dioxide 
evolved, whereby the liquid phase decomposition is always 
fully inhibited throughout the reaction, but the degree of 
inhibition in the vapor phase depends on the concentration 
of the nitrogen dioxide evolved, It is suggested that this 
may also be the reason for the abnormally high and tem - 
perature dependent values of the frequency factor and of 
the energy of activation, as reported by previous workers. 

The final products and the intermediates were deter - 
mined quantitatively throughout the course of the decom - 
position of nitroglycerin vapor. This was accomplished by 
cooling the reactor down to room temperature, and exam - 
ining the reaction mixture spectroscopically. 

For the first time in the study of the decomposition of 
organic nitrates a method was employed whereby the sam- 
ple was decomposed in a thermostated infrared absorption 
cell, and the spectrum of the reaction mixture recorded 
continuously during the course of the reaction. This in- 
vestigation was extended to the decomposition of ethylene 
glycol dinitrate, and to the oxidation of formaldehyde with 
nitrogen dioxide, The analysis revealed that carbon mon- 
oxide, carbon dioxide, and nitric oxide are the principal 
products of the decomposition of nitroglycerin. The only 
intermediates observed in the reaction were nitrogen diox- 
ide and formaldehyde, 

On the basis of the experimental evidence the complete 
mechanism of the thermal decomposition of nitroglycerin 
vapor is proposed in this work. The over-all reaction can 
be expressed by 


2C;Hs(NO;)s——> 4H2 CO + 2HCO + 6NOz 
2HCO + 1.8NOz2 —1,.2CO + 0.8CO2 + 1.8NO + H20O 
3H2CO + 4.2NO2z——1.8CO + 1.2CO2 + 4.2NO + 3H20 











2CsHs(NOs)s ——*+3CO + 2COz + 6NO + 4H20 + H2CO 


A somewhat similar mechanism is proposed for the 
thermal decomposition of ethylene glycol dinitrate. 

A brief discussion of the autocatalytic effects, based 
mainly on the results of manometric investigations is also 
included, 104 pages. $2.00. Mic 57-3492 


THE DISPROPORTIONATION AND COMBINATION 
REACTIONS OF BUTYL FREE RADICALS 


(Publication No. 22,801) 


John Walter Kraus, Ph.D. 
The Ohio State University, 1957 


The vapor phase photolysis of di-tert,-butyl, di-iso- 
butyl, and di-sec,-butyl ketones with full mercury arc. 
have been studied and the ratio of disproportionation to 
combination determined for the butyl radicals. Recent 
studies have indicated the correlation between the struc- 
ture of a radical and the relative rates of disproportiona- 
tion and combination. The butyl radical was selected be- 
cause of the extreme range of structural differences. 

The effects of temperature, light intensity, and pres- 
sure support the following proposed general mechanisms: 
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Primary Processes: 

R-CO-R + hv=R+CO+R (Ia) 
= R + RCO (Ib) 
= C,H2, + R'COR (Ic) 
= R' + C,,H2,COR (Id) 

Secondary Processes: 

R + R = RH + R(-H) (olefin) (2) 
R +R = Re (3) 
R + RCOR + RH + RCOR(-H) (4) 


Disproportionation: 
Combination: 
: H-abstraction: 


The di-tert.-butyl ketone follows reaction paths (Ia), 
(2), and (3) with ke/ks = 4.59 for temperatures 100-322°C., 
invariant with experimental conditions. 

The di-iso-butyl ketone follows reaction paths (Ia), (Ic), 
(2), (3), and (4) with k2/ks = 0.418 for temperatures less 
than 110°C, Iso-butane, iso-butene, and CO showed a tem- 
perature dependence indicative of a chain reaction at tem- 
peratures above 110°C. The H-abstraction results yield 
the following equation: 


k,/ks"/? = 2.64 X 10*e *°/RT (c.c,/mole-sec.)*/? 


The di-sec.-butyl ketone follows reaction paths (Ia), 
(Ic), (Id), (2), ( (3), and (4), with k2/ks = 2.27 for tempera- 
tures 89-105°C., invariant with pressure and light intensity. 

It appears that the dominant factor which determines the 
rate of disproportionation reaction of butyl radicals is the 
probability of formation of the transition state. This prob- 
ability is directly related to the number of abstractable hy- 
drogens which can be removed from the radical to form a 
stable olefin. 100 pages. $2.00. Mic 57-3493 


ACIDITY AND COMPLEXES OF THE 
HIGHER PHOSPHATES 


(Publication No. 22,802) 


Sheldon Marvin Lambert, Ph.D. 
The Ohio State University, 1957 


Pyrophosphoric acid, H4P20,, triphosphoric acid, 
Hs PsO., tetramethylammonium pyrophosphate, ((CHs)4N)« 
P207, and tetramethylammonium triphosphate, ((CHs)4N)s 
PsOiw, were prepared by passing solutions of the sodium 
salt through cation exchange resin columns charged with 
hydrogen ions and tetramethylammonium ions respectively. 
The column was kept near 0°, and the acid or salt was ti- 
trated with tetramethylammonium hydroxide or hydrochlo- 
ric acid by using the glass electrode immediately after 
warming the solution to 25°, The values obtained for the 
successive dissociation constants of pyrophosphoric acid 
at an ionic strength of 1.0 were K, = 10°*”, Ke = 10 ***?, 
Ks = 10 °**, and K, = 10 *®°, Extrapolated to infinite di- 
lution, the values for the last three constants became Kz = 
10° *°* Ks = 10 *-7°, and Ks =::10-"", The values obtained 
for the successive dissociation constants of triphosphoric 
acid at an ionic strength of 1.0 were Kz = 10°**™, Ks = 
10°***, K, = 10 °*®*, ‘and K, =10 ~***", The first hy- 
drogen. ion was found to be largely dissociated in 
0.01 M acid. Extrapolated to infinite dilution, the values 





for the last three constants became K; = 10 ***® K, = 
O°". and Ks jon 10° * 

The stabilities of the complexes of pyrophosphate ion 
and triphosphate ion with sodium, potassium, and lithium 
ions have been calculated from the pH lowering during the 
titration of pyrophosphate ion and triphosphate ion with 
hydrochloric acid.. The following complexes and their cor- 
responding over-all complexity constants were obtained at 
25° by using tetramethylammonium chloride to adjust the 
ionic strength to unity. With pyrophosphate K(P2 8 hg 
Bxpy = 10" i Na(P207)° , BNaPy = 10°; Li(P2O1)*”, 
Bripy= 10°. Only lithium ions formed an acidic com- 
plex with the ligand HP2O,° ; Li(HP2 28 ae BLiHPy = = 
gee With triphosphate KP;0i' » PKTp = or 
NaPsOw* , BNaTp = 10°**; ; LiPsOw* , BLitp = 107+" 
Sodium and lithium ions _ also form acidic complexes with 
HP;Oi° ; Na(HP3:Ow)” , BNaHTp = 10°" ; and 
Li(HP.0,,)*~ » BLiHTp = 10°**. No complexes of the alkali 
metal ions with orthophosphate ion were detected. 

The stabilities of the complexes of magnesium ion with 
pyrophosphate ion and triphosphate ion have been calcu- 
lated from the pH lowering owing to an excess of magne- 
sium ion during the titration of pyrophosphate ion and tri- 
phosphate ion with hydrogen ion. The stabilities of the 
complexes of calcium ion with pyrophosphate ion and tri- 
phosphate ion have been calculated from the pH lowering 
owing to the presence of calcium ion in solutions of pyro- 
phosphate and triphosphate equilibrated with solid CaSQ,. 
The following complexes and their corresponding over-all 
complexity constants were obtained at 25° by using tetra- 
methylammonium chloride to adjust the ionic ‘strength to 
oat: Mgz2 P2Oz, Byig2 Py = 10°°""; i ’ BugPy 
: Mg(HP207)~, BMgHPy = 10 2PsO10" 

“es MgP;0,,° > BMgTp = 10° 
, BM HTp = 10 ee Ca P20," ’ BoaPy 7 
, BcauPy= “10” “8. CaPsOn05; 
» BCaHTp = 10°. 


MaliP=O,) 
ions > Ca(HP20,)4- 
i = 10°° - > Ca(HP;0,,)*" 
126 pages. $2.00. Mic 57-3494 


BEHAVIOR OF INDIUM AT TRACER 
CONCENTRATIONS 


(Publication No. 22,927) 


Katheryn L, Lawson, Ph.D. 
The University of New Mexico, 1957 


Chairman: Associate Professor Milton Kahn 


Procedures have been developed for the rapid separa- 
tion of carrier-free indium from cadmium, The separa- 
tions were effected by (1) the preferential adsorption of 
indium from ammoniacal solution on Pyrex glass, paper 
mash, and cellulose ester filters and (2) the selective ex- 
traction of indium from buffered acetate solutions by 8- 
hydroxyquinoline in chloroform, These rapid separations 
afford means for the detection of short-lived isotopes of 
indium, 

In another phase of this work, investigations of the 
mechanisms involved in the adsorption of indium from 
dilute solution were made, It is estimated that the con- 
centration of indium in the carrier-free solutions used 
was approximately 10°” molar. The investigations 
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included studies of (1) rate effects at different pH values, 
(2) effects of pH, ionic strength, adsorbate concentration, 
added electrolytes, surface material, centrifuging, and 
temperature, (3) adsorption on cation and anion exchange 
resins as a function of pH, (4) reformation studies, i.e., 
the tendency for further adsorption to occur on a new sur- 
face once the solution has been separated from the initially 


adsorbed activity, and (5) tests for reversibility of adsorp- 
tion. 


Graphical representations of the variation of percentage - 


of indium adsorbed with pH generally showed three dis- 
tinct regions: regions A, B, and C, which include pH val- 
ues up to approximately 5.5, between 5.5 and 9.5, and 
above 9.5, respectively. The observations made can be 
explained by the assumption that adsorption proceeds via 
ion-exchange in region A and is followed by radio-colloidal 
adsorption in regions B and C, 

86 pages. $2.00. Mic 57-3495 


ALKANE ADSORPTION ON SILICA, 
ALUMINA, AND SILICA-ALUMINA CATALYSTS 


(Publication No. 22,854) 


Donald Stuart Maclver, Ph.D. 
University of Pittsburgh, 1957 


A study of the adsorption of some lower molecular 
weight alkanes by silica-alumina cracking catalysts and 
related materials was undertaken with the object of dem- 
onstrating and measuring any chemisorption occurring in 
such systems. It was hoped that a successful attack on 
this problem would serve to establish the correctness of 
one or the other of the two earlier studies reported in this 
field and to provide additional information relevant to the 
nature of the catalytic process. 

Adsorption measurements were carried out using two 
different methods. The first of these was the conventional 
volumetric procedure; the second, developed expressly 
for purposes of this work, was a radiotracer technique 
using isobutane-2-C** as the adsorbate. The latter method 
was capable of measuring isobutane adsorptions as low as 
10 * cc. (STP)/g. 

The adsorptions, on silica-alumina, of propane and n- 
butane at 760 mm. and of isobutane at 760 and four mm. 
were investigated, by the use of the volumetric technique, 
over the temperature range from 100 to 350°C. The ad- 
sorptions were found to decrease continuously with in- 
creasing temperature up to the point at which incipient ad 
sorbate decomposition occurred. In general, no traces of 
chemisorption could be detected by the use of this method. 
The results were considered to substantiate earlier work 
by Zabor and Emmett. 

By application of the more sensitive radiotracer ad- 
sorption technique, it was found that silica-alumina, dried 
at 500°C., chemisorbed about 0.003 cc. (STP)/g. of isobu- 
tane at ten mm. and at temperatures from 25 to 150°C. 
Also, it appeared that two forms of this adsorption were 
involved; these were designated as “reversible” and “ir- 
reversible,” respectively. The former, which constituted 
about 80 per cent of the total, was capable of exchanging 
with gas phase isobutane while the latter required a com- 
bustion process to effect its removal from the surface. 





Both water, added back to the dried catalyst, and metal 
ions such as potassium and barium partially poisoned the 
silica-alumina with respect to isobutane chemisorption. 

Both pure silica gel and pure alumina were found to 
chemisorb only about one-tenth as much isobutane as 
silica-alumina, Further, the adsorption on the silica was 
entirely reversible while with alumina it was, for the most 
part, irreversible, 

Since silica, alumina, and silica-alumina pvisoned with 
either potassium or barium ions are relatively inert in the 
hydrogen exchange reaction between isobutane and the 
catalyst, it was concluded that alkane chemisorption, while 
undoubtedly necessary, is not a sufficient condition for 
catalytic action in these systems (at least with respect to 
the exchange reaction). It was also suggested that the ex- 
istence of the two types of adsorption might be explained 
by postulating a surface reaction of the reversibly ad- 
sorbed species to form the irreversible material. 

79 pages. $2.00. Mic 57-3496 


THE EXCHANGE OF CHLORINE BETWEEN 
HYDROGEN CHLORIDE AND ACETYL 
CHLORIDE IN THE VAPOR PHASE 


(Publication No. 22,928) 


Warren J. Neill, Ph.D. 
The University of New Mexico, 1957 


This investigation is concerned with the exchange of 
chlorine between hydrogen chloride and acetyl chloride in 
the vapor phase. This particular system was chosen be- 
cause of the possibility of investigation both in the vapor 
phase and in non-aqueous solutions. 

Chlorine-36 was used as the tracer throughout the in- 
vestigation. The reaction studied may be represented as 
follows 


CHsCOC1/, ) + HC1*(, ) 





+ CH; COCI1* 


) + HCl(s), 


(g 


“where the asterisk represents the radioactive chlorine-36. 


Dry hydrogen chloride-36 and acetyl chloride vapors 
were mixed by introduction into evacuated vessels using a 
vacuum system. In the preparation of the reaction mix- 
tures the reaction manifold was evacuated to less than 
10 “mm of mercury and the acetyl chloride and hydrogen 
chloride-36 vapors were introduced into the reaction man- 
ifold. After mixing the reactants the reaction vessels 
were removed from the vacuum system, placed ina 
constant -temperature water-bath and allowed to come to 
thermal equilibrium. At designated times the vessels 
were removed from the constant-temperature water -bath 
and the reactants separate by fractional distillation. The 
acetyl chloride fraction was then hydrolyzed and the chlo- 
ride counted as mercurous chloride using a methane flow 
proportional counter, 

The exchange reaction was found to be first order with 
respect to each reactant and was homogeneous, The data 
obtained for the exchange runs are consistent with rate law. 


-1600/RT 


R = 1.7 x 10°%e (HCl) (AcC1) 


where R is expressed in cc/mole/sec. The temperature 
ranged from 0°C to 29.6°C; the concentration of the acetyl 
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chloride varied from 0.0026 M to 0.0106 M while the con- 
centration of the hydrogen chloride varied from 0.0031 M 
to 0.0080 M. 

The entropy of activation, aS*, is -44 + 4 entropy units 
for the exchange experiment. The values of aS* obtained 
in other second order gaseous kinetic studies are consid- 
erably higher than the value of 4S* obtained in this inves - 
tigation. Accordingly a complex mechanism seemed to be 
indicated for the exchange reaction. 

Enolization of the acetyl chloride was considered as a 
possible equilibrium in the exchange reaction. Using in- 
formation from the literature the free energy of enoliza- 
tion of acetyl chloride was estimated and the heat of acti- 
vation for the exchange obtained using this data gave a 
negative value which of course is meaningless and suggests 
the enolization mechanism as improbable. 

A second possible mechanism is summarized in the 
following equations 


CH;COCl] + HC1* = —CH3;COCI1°HC1* 
(rapid and reversible) 
CH;COCI1°HC1* ~CHsCOCI1* + HCl 


(rate determining) 





where a hydrogen bonding intermediate is postulated in 
which the hydrogen of the hydrogen chloride is bonded to 
the carbonyl oxygen. 

Using an approximate value for the heat of formation of 
the postulated hydrogen bond a value was obtained for the 
entropy of activation, AS* , which was in accord with the 
entropy values for other gaseous second order reactions. 

Another possible mechanism entails a restricted col- 
lision between a hydrogen chloride molecule and an acetyl 
chloride molecule, This type of mechanism would be con- 
sistent with the high entropy of activation obtained for this 
reaction. 

On the basis of the information obtained in this re- 
search, 2 more definite statement on the reaction path can 
not be postulated, Further exchange experiments could be 
investigated in helping to clarify this mechanism. 

87 pages. $2.00. Mic 57-3497 


AN INVESTIGATION INTO CERTAIN MIXED 
OXIDES WITH A PEROVSKITE LIKE STRUCTURE 


(Publication No. 23,913) 


Charles Lawrence Rosen, Ph.D. 
Polytechnic Institute of Brooklyn, 1957 


Supervisor: Associate Professor E, Banks 


An investigation was undertaken in order to further the 
understanding of many of the interesting and useful prop- 
erties that have been discovered during the last decade in 
a group of oxides of the perovskite structure and general 
formula ABO;. The interactions of lattice parameters, 
ratio of the A atomic radius to the B atomic radius, die- 


lectric constants and crystal structures were investigated. 


APPARATUS: The dielectric constants as a function 
of temperature were determined by measuring the capaci- 
tance of sintered discs of the materials. 





The crystal structures and lattice parameters as a 
function of temperature were obtained by constructing a 
high temperature attachment for the Norelco X-ray dif- 
fractometer. The advantages of this instrument were that 
it was: (a) light in weight, (b) adjustable during a run, 

(c) inexpensive. and easily manufactured and (d) capable of 
running for extended periods of time. 

SOLID SOLUTIONS OF ABO; COMPOUNDS: The 
phase relationships and lattice parameters were deter - 
mined for various solid solutions of ABO; compounds as a 
function of temperature and composition. It was found that 
the transition temperatures of the solid solutions bear no 
direct relationship to the lattice constants or atomic radii. 

NON-STOICHIOMETRIC PEROVSKITES: The thermal 
expansion of WOs showed that the a and c axes of the unit 
cell can be represented by a smooth curve up until tem - 
peratures of 700°C. The ba axis expands uniformly from 
room temperature to about 300°C and decreases slightly in 
length from 330° to 700°C. The monoclinic unit cell under - 
goes a transformation near 330°C to an orthogonal form, 
which is probably orthorhombic. 

The coefficients of thermal expansion of powdered 
cubic sodium tungsten bronzes (Na, WOs;: 0.9<x<0.3) from 
room temperature to 600°C have been determined. The 
expansion coefficients for all compositions studied are 
constant and essentially identical below transition temper - 
atures (near 200°C) which vary with sodium content. At 
the transition temperature, the expansion coefficients 
change sharply to lower values which vary with the com- 
position, going through a minimum near x = 0.5. The re- 
lation between these changes and a similar change in pure 
WO; is pointed out. 110 pages. $2.00. Mic 57-3498 


A RADIOCHEMICAL INVESTIGATION 
OF SHORT-LIVED SELENIUM AND 
BROMINE FISSION PRODUCTS 


(Publication No. 22,930) 


James Edward Sattizahn, Jr., Ph.D. 
The University of New Mexico, 1957 


Co-Chairmen: Associate Professor Milton Kahn and 
tir. Jere D. Knight 


The primary aim of the present investigation was the 
radiochemical exploration of the short-lived fission- 
product isotopes of bromine and selenium. The experi- 
mental results may be expressed in five categories: 


1) Three new nuclear species were found: Se®™ , Se’ 
and an isomer of Br‘. In addition, a definite half- 
life value was obtained for Se™, for which only an 
estimated half-life had been reported previously. 


The gamma and beta radiations of the new Br™ 
isomer were measured, and some information was 
developed concerning its relationship to the other 
isomer and its mode of formation in fission. 


3) The U*** thermal fission yields of the isomers of 
Br** were measured, 


4) The isotope Br™ could not be definitely identified. 
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5) A lower limit was estimated for the half-life of a 
beta-emitting isomer, if it exists, of Br”. 


In the course of this investigation a number of new 
techniques were developed for the chemical separation of 
short-lived bromine and selenium fission products and the 
measurement of their properties. 

142 pages. $2.00. Mic 57-3499 


PART ONE: GRADIENT-ELUTION THEORY. 
PART TWO: ATTEMPTED SEPARATION OF 
SYNTHETIC ANIONIC DETERGENTS BY 
ION-EXCHANGE CHROMATOGRAPHY, 


(Publication No. 22,546) 


Helmut Schwab, Ph.D. 
Rutgers University, 1957 


Part One 


Two sets of equations were derived which predict the 
peak volume for ions eluted with gradient solutions. These 
equations were modified forms of the fundamental ion- 
exchange equations based on the plate theory and were, 
therefore, subject to its assumptions and limitations. 

For experimental verification of the equations, a series 
of gradient elutions was run with the halides for the case 
of monovalent ions and with oxalate for the divalent case. 
The experimental results were all within experimental er- 
ror of the calculated results for two types of gradient sys- 
tems (exponential and linear), 


Part Two 


An attempt was made to separate Ultrawet and Duponol 
and the alcohol sulfate homologues by ion-exchange chro- 
matography by use of alcoholic eluants. Preliminary 
investigations of available resins indicated that the low- 
crosslinked Dowex 1 favored the elutions of the surface- 
active agents. Later studies indicated that higher temper- 
atures favored the separation of the Ultrawet and Duponol, 
and lower temperatures the separation of the alcohol sul- 
fates from each other. All elution curves, however, were 
of such a nature that no practical method for separation 
could be developed. 

Various methods for the determination of anionic sur - 
factants had to be investigated before ion-exchange sfudies 
could be made. 97 pages. $2.00. Mic 57-3500 


THE CRYSTAL STRUCTURE OF 
AMMONIUM TRICHROMATE 


(Publication No. 22,548) 


Eugene Dwight Seiter, Ph.D. 
Rutgers University, 1957 


Ammonium and potassium trichromate crystals were 
examined by optical and by x-ray methods. After deter- 
mination of the unit-cell dimensions and space group of 
each of these compounds, ammonium trichromate was 





selected for crystal structure determination by x-ray dif- 
fraction methods. 

Potassium trichromate was made from the correspond- 
ing dichromate by crystallization in 1:1 nitric acid-water 
solution. X-ray analysis revealed the following lattice 
constants for the dark red monoclinic crystals: a = 7.56A: 
b = 17.75A; c = 7.23A; B = 99°15'. The density was found 
to be 2.661 grams per cc when the flotation method was 
used, and 2.732 grams per cc when the x-ray method was 
used, There are four molecules of potassium trichromate 
per unit cell. Systematic absences (hO{) absent when 
(h +2) is odd and (OkO) absent when k is odd, indicate that 
the space group is Con-pr’. 

Ammonium trichromate was made from the correspond- 
ing dichromate by the same method that was used for po- 
tassium trichromate. X-ray analysis revealed the follow- 
ing lattice constants for the dark red orthorhombic crystals: 
a = 19.055A; b = 11.395A; and c = 9.329A. The density 
was found to be 2.308 grams per cc (flotation method) and 
2.280 grams per cc (x-ray method). There are eight mole- 
cules of ammonium trichromate in the unit cell. Syste- 
matic absences, (hkO) absent when h is odd, (Ok {) absent 
when k is odd, and (hO4) absent when f is odd, indicate that 
the space group is D3}, - Pbca. This result was verified by 
the structure determination. 

Chromium positions for ammonium trichromate were 
found from Patterson projections along (100), (010), and 
(001). These chromium positions were confirmed by 
Fourier projections along the same directions, but certain 
ambiguities arose because some parameters are close to 
0 or 3, and the symmetry is such that structures with 
atoms at 0 or $ have identical Patterson projections. These 
ambiguities were removed by calculation of a generalized 
Patterson projection using (hk1) intensities. 

Attempts to refine the structure with ordinary Fourier 
calculations were unsuccessful, as the oxygen and the ni- 
trogen atoms could not be resolved. Difference-Fourier 
calculations along the three axial directions were then at- 
tempted, i.e. the Fourier coefficients were related to 
(Fobs - For, calc.). In these calculations the chromium 
peaks were removed and the remaining contours showed 
partial resolution of the oxygen and nitrogen peaks. Fi- 
nally, satisfactory resolution of the oxygen and nitrogen 
peaks was obtained with the use of generalized difference- 
Fourier projections calculated from first-layer-line data. 
Three such projects were made, all along (001). The final 
indices of disagreement R = Z IFobs - Fealel Tabs ~ Fealc! were 0.16, 
0.17, 0.17, and 0.19 for (hkO), (hoL), (Ok 2) and (hk1) data, 
respectively. 

Series-termination corrections were applied twice to 
each of the zero-layer-line sets of data. Calculated struc- 
ture factors were used as coefficients, and the deviations 
of the peaks from the positions taken for the calculations 
revealed the magnitude and the direction of series- 
termination errors. 

All of the peak maxima were analytically located by 
least-squares methods. A simple least-squares treatment 
sufficed for single peaks, but extended calculations were 
necessary for double peaks. 

. The following averaged dimensions were found for 
crystalline ammonium trichromate: closest chromium - 
chromium distance, 3.29A; chromium = oxygen distance 
for singly-bonded oxygen atoms, 1.63A; for doubly- 
bonded oxygen atoms, 1.76A; oxygen - oxyben distance 
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within a tetrahedron around each chromium atom, 
272A: tetrahedral oxygen — chromium - oxygen angle, 
108°55'; chromium — oxygen - chromium angle, 137°33'; 
and shortest oxygen — nitrogen distance, 2.87A. 

84 pages. $2.00. Mic 57-3501 


X-RAY DIFFRACTION STUDIES OF 
MESOMORPHIC ANISALDAZINE AND SOME 
4,4'-DIALKOXYBENZALAZINE HOMOLOGS 

(RADIAL DISTRIBUTION ANALYSIS OF 

ANISALDAZINE AND SYNTHESIS OF 

SUBSTITUTED BENZALAZINES) 


(Publication No. 23,243) 


Wilfrid G. Shaw, Ph.D. 
University of Cincinnati, 1957 


X-ray analysis is one of the more important methods 
for studying the structure of compounds. One phase of 
x-ray studies in recent years has involved radial distribu- 
tion analysis, and the method has been applied with consid- 
erable success to vitreous and liquid structures, and to 
molten salts; however, there has been no work reported on 
radial distribution analysis of the mesomorphic (liquid 
crystalline) state. It was the objective of this work to 
(1) synthesize a homologous series that has mesomorphic 
properties, (2) construct a versatile x-ray camera, 

(3) compare the x-ray diffraction patterns of the mesomor- 
phic and isotropic phases of some of the homologs, and 

(4) calculate the radial distribution function for the meso- 
morphic state of anisaldazine. 

The homologous series of 4,4'-dialkoxybenzalazine, of 
which anisaldazine (4,4'-dimethoxybenzalazine) is the first 
member, was synthesized through the tenth member. All 
of these compounds have at least one mesomorphic phase, 
and the last four in the series show two mesomorphic 
phases. A portion of the synthesis work was directed to- 
ward the synthesis of halogen-containing molecules which 
have a mesomorphic phase. 

An x-ray camera was designed and constructed and was 
used at conventional sample-to-film distances as well as at 
greater sample-to-film distances needed for smaller-angle 
studies. Several types of sample containers and heating 
units were used. The temperature of the sample was con- 
trolled to + 2°C at any point from room temperature to 
212°C (highest tested), The camera has provision for ap- 
plication of an electric field to a sample. 

The microphotometer traces of the films resulting from 
x-ray exposures of the mesomorphic and isotropic states of 
four compounds in the homologous series were compared. 
Traces of the mesomorphic and isotropic phases for each 
compound are quite similar in shape but differ slightly in 
intensity. As the length of the para-substituents increases, 
a significant difference in the microphotometer traces is 
found primarily in the shift of the third peak to a slightly 
greater angle. Interpretations of the similarities and dif- 
ferences of the microphotometer traces of the x-ray diffrac- 
tion patterns are given. 

Diffraction patterns for the mesomorphic state of anis- 
aldazine were obtained and a radial distribution function 
was calculated for this compound. The first peak in the 
radial distribution curve is due to interatomic distances of 
nearest neighbor atoms within the molecule, while the 





second peak may also be due mainly to interatomic dis- 
tances within the molecule. The peaks in the intermolecu- 
lar portion of the curve cannot be individually assigned to 
definite spacings between the molecules. Expected similar- 
ities and differences between the mesomorphic and isotropic 
radial distribution curves are discussed. 

140 pages. $2.00. Mic 57-3502 


THE CHEMICAL EFFECTS OF GAMMA 
RADIATION ON HALOGENATED METHANES 


(Publication No. 22,923) 


Clifford Glen Shultz, Ph.D. 
The University of New Mexico, 1957 


Chairman: Associate Professor John Francis Suttle 


The radiation chemistry of halogenated methanes was 
studied. The oxidizing fragments formed by irradiation 
were used to produce the colored form of crystal violet 
from the leuco base. A correlation of radiation sensitivity 
with molecular structure of the solvent compounds was 
sought in chlorine- and bromine-substituted methanes in- 
termediate between chloroform and bromoform. 

A 6-curie cobalt-60 gamma ray source was used for all 
irradiations. Samples were positioned two inches from the 
source. The growth of the colored form of crystal violet 
was measured by means of a Bieckman D U spectrophoto- 
meter after each exposure of a sample to irradiation. 

The solvents were purified by three different techniques: 
distillation, washing with concentrated sulfuric acid, and 
washing followed by distillation. All distillations and sam- 
ple preparations were carried out in a dark room. 

The reaction yield, G, (the number of molecules of dye 
formed by each 100 electron volts absorbed) was calculated 
for each solvent. The reaction yields varied with the 
method of purification. In every case, distillation of the 
solvent with no other purification resulted in a lower G 
value. With the exception of bromoform, the relative in- 
crease brought about by washing was approximately the 
same. The values for chloroform, dichloromethane and 
dibromomethane are of one order of magnitude; those for 
dibromochloromethane and bromodichloromethane, another; 
and that for bromoform, a third. 

On the basis of earlier studies of the radiation chem- 
istry of.chloroform, and the photochemistry of iodine- and 
bromine-substituted alkanes, two different mechanisms 
are proposed to explain the data obtained. 

| 91 pages. $2.00. Mic 57-3503 
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MECHANICAL PROPERTIES OF SOLUTIONS 
OF METHACRYLATE POLYMERS 


(Publication No. 22,425) 


Donald Milton Stern, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor John D, Ferry 


The mechanical properties of two concentrated solu- 
tions of polymethyl methacrylate in diethyl phthalate 
(20.0% and 30.0% polymer) and one solution of poly-n-butyl 
methacrylate (40.3% polymer) were measured. The dy- 
namic mechanical behavior of all three solutions in the 
transition from rubber-like to glass-like consistency was 


studied with the double transducer of Fitzgerald and Ferry. 


The frequency range covered was from 10 to 2400 cps. 
Creep, viscosity and creep recovery measurements were 
made on the 20% polymethyl and 40.3% polybutyl solutions 
with a coaxial falling cylinder viscometer. 

The dynamic properties of the 20% polymethyl solution 
were studied at 11 temperatures from -45° to 5° C. The 
method of reduced variables was applied to the data and 
successfully reduced both the real and imaginary parts of 
the complex shear compliance to single composite curves 
at a reference temperature of 25° C. The temperature 
shift factors, ay, follow an equation of the WLF form. 
Creep, viscosity and creep recovery measurements were 
made on this solution at 10°, 20°, 30°, and 40° C. The re- 
tarded elastic compliance was calculated from both creep 
and recovery, and the data were reduced to 25° C., 

The dynamic properties of the 30% polymethyl solution 
were studied at 17 temperatures from -45° to 45° C. The 
data were reduced to a reference temperature of 25° C. 
The complex compliance at temperatures from -10° to 
45° C. superposed normally and the ar factors followed an 
equation of the WLF form. However, the data measured 
at temperatures below -10° failed to superpose. The ob- 
served anomaly was very similar to that found previously 
in this Laboratory for undiluted polyethyl methacrylate, 
and it was analyzed in terms of a and B bechanisms fol- 
lowing a method used previously for the latter polymer. 
The contributions to the compliance of the 30% polymethyl 
solution from backbone motions (a mechanism) and side 
chain motions (8 mechanism) were separated, at least ap- 
proximately. Values of the compliance of the latter were 
obtained at six temperatures from -45° to -19° C. When 
plotted logarithmically against way, where w is the circu- 
lar frequency, they did not superpose, but could be super- 
posed by empirical shifts ay, whose temperature depend- 
ence corresponded to a constant apparent activation energy 
of 28 kcal. This value is of the same order as those re- 
ported for the 8 mechanism in the undiluted polymer. 

The dynamic properties of the 40.3% polybutyl solution 
were studied at 16 temperatures from -49° to 25° C. The 
data were successfully reduced to 25° C. except for an 
anomaly near the maximum in Jf, the imaginary part of 
the reduced complex shear compliance. Here, the height 
of the maximum appears to be temperature dependent and, 
at low reduced frequencies, J" data at different tempera- 
tures do not superpose, The ar factors follow an equation 
of the WLF form. Creep, viscosity and creep recovery 
cae, were made on this solution at 10° and 

i. 
Relaxation and retardation spectra were calculated 





from the experimental data. The results were compared 
to the predictions of the Rouse theory and its extension to 
concentrated solutions whenever possible. The average 
molecular weight between entanglements in the 20% poly- 
methyl solution was calculated from the separation be- 
tween the Rouse relaxation spectrum calculated from the 
viscosity and that observed experimentally. The molecu- 
lar weight between entanglements extrapolated to the un- 
diluted polymer was found to be 830, far smaller than the 
value of 5000 derived by Bueche from viscosity measure- 
ments. 132 pages. $2.00. Mic 57-3504 


. KINETICS AND HEAT CAPACITIES OF THE 
MAGNESIUM-CADMIUM SYSTEM. 
HEAT CAPACITY AND RELATED 
PROPERTIES OF TANTALUM, 


(Publication No. 22,865) 


Kay Fife Sterrett, Ph.D. 
University of Pittsburgh, 1957 


Precision adiabatic calorimetry was used to obtain ki- 
netic data regarding the “‘order-disorder” transition in 
the intermetallic compound MgCd;. Heat capacities of 
MgCd, which has an “order-disorder” Curie point at 524°K, 
were determined from 298.16'K to 543.16°K to provide 
data which when combined with other results for MgCd 
from this laboratory enabled a test of the third law of 
thermodynamics and an evaluation of the: thermodynamic 
properties of formation at 25°C. Heat capacities of tan- 
talum were measured from 12°K to 543.16°K to provide 
data for future calculations involving the tantalum - 
hydrogen system. 

The kinetic phenomena in MgCds were studied in the 
temperature ranges, 210-240°K and 277-312°K, using the 
low temperature calorimeter described by Craig et al. 

[J. Am. Chem. Soc, 76, 238 (1954)}. Adiabatic sheild con- 
trol was maintained during the experiments with the auto- 
matic device described by Zabetakis et al. [Rev. Sci. Inst., 
(to be published)]. Heat capacities of tantalum from 12°K 
to 320°K were determined with this equipment, while from 
298.16°K to 543.16°K they were determined with the high 
temperature adiabatic calorimeter built by Johnston [U. S. 
Atomic Energy Commission Report No. NYO-6328, Oct. 
1955]. High temperature measurements on MgCd also 
were performed using this calorimeter. 

Heat capacity determinations on MgCds made over a 
108-hour period showed pronounced thermal aftereffects 
from 210°K to 240°K. These aftereffects were analyzed 
kinetically and were found to be first-order with an “acti- 
vation energy” of 15.5 kcal. 

A similar series of measurements on MgCds were 
made from 277°K to 312°K over an 84-hour period. The 
thermal effects observed were found also to be first order, 
Because of the complexity of the process so near to the 
Curie point, the “activation energy,”-7.2 kcal., is believed 
to have no physical significance. 

The low temperature kinetic effects are believed to 
result from the freezing-in of the order parameter when 
the alloy is cooled and the sudden rush of configurational 
changes as the alloy is heated up to the temperature where 
mobility sets in. The first order dependence of the process 
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is in agreement with Bragg-Williams’ theory and Dienes’ 
theory. The “activation energy” 15.5 kcal. obtained in this 
study agrees with 18 kcal. obtained by Wert [Wert and 
Lulay, Acta Met., (to be published) | from internal friction 
measurements on compositions near MgCds. This agree- 
ment would seem to indicate that the kinetic process in 
MgCd; in the low temperature limit is diffusion controlled. 

The broad second degree “order-disorder” transition 
in MgCd, which begins at 255°K, was found to have a heat 
of transition (357.0 kcal./g-atom) superimposed from 
524.24°K to 524.46°K. 

The third law entropy of MgCd was computed to be 
0.07 +0.04 e.u./g-atom. If the effects of non-stoichiometry 
and frozen-in disorder are estimated as 0.03 e.u. and 
0.005 e.u., this value becomes 0.0351 0.04 e.u. 

The AH;.of MgCd was computed as -1920+11 cal/g- 
atom which agrees with the value, -1960+50, determined 
with differential calorimetry by Buck et al. |J. Am. Chem. 
Soc. 74, 136-139 (1952)]. 

The entropy of tantalum at 298.16°K was determined as 
9.92+0.01 e.u. This value is in agreement with 9.90+ 0.02 
e.u. determined by Clusius and Losa Zeit. fur Naturf. 10A, 
939-43 (1955)|. 119 pages. $2.00. Mic 57-3505 


THE EFFECT OF CHARGE ON THE 
SEDIMENTATION RATE OF SOUTHERN 
BEAN MOSAIC ‘VIRUS 


(Publication No. 22,868) 


Jack Harold Tremaine, Ph.D. 
University of Pittsburgh, 1957 


A detailed experimental study was carried out on 
Southern bean mosaic virus for the purpose of investigating 
the charge effect in sedimentation. This material was 
chosen because its particles were known to be essentially 
spherical; it is moderately stable; it has a relatively 
large sedimentation rate; and it can be obtained without 
extreme difficulty. : 

The effects of pH, ionic strength, and concentration on 
the sedimentation rate were studied. Auxiliary measure- 





ments were made on electrophoretic mobility, valence, 
and solution viscosity as influenced by the same variables. 
All of these data were analysed in terms of existing theo- 
ries of the charge effect. 

The most widely known equation, that of Tiselius, can 
be expressed by 





s'=sil-on Fv 
Ks 





a 


where s' is the observed sedimentation rate of a charged 
particle; s is its ideal or isoelectric sedimentation rate; 
F is the Faraday constant; 0, n, andVare the valence, 
concentration, and electrophoretic mobility, respectively, 
of the particle; and k, is the specific conductivity of the 
solution. This theory underestimated the effect observed 
in the present study. The theory predicted the variation of 
the charge effect with pH and ionic strength incorrectly. 
The decrease of the charge effect with an increase in con- 
ductivity was not linear as predicted by the Tiselius equa- 
tion. The increase of the charge effect with pH was nota 
linear function of °v as predicted. The increase of the 
charge effect with virus protein concentration was linear 
as predicted. 

The effects of pH and ionic strength on the electrovis- 
cous effect were studied in conjunction with sedimentation 
studies. These data were analysed in terms of existing 
theories of the electroviscous effect. 

The Smoluchowski equation can be expressed by 


t D .| 


2 
n sp/@=M 1+ 44 1 /KksNo ° 
‘. F 
where 7 sp is the specific viscosity; ¢ is the volume frac- 
tion of solute; M is an empirical constant depending upon . 
the solute; € , andr are the electrokinetic potential and 
radius of the solute particles; k,, 7, , and D are the sol- 
vent conductivity, solvent viscosity, and dielectric constant 
of the solvent. The Smoluchowski equation slightly over- 
estimated the observed electroviscous effect at 0.002 ionic 
strength but was correct at ionic strengths of 0.0035 and 
0.005. The equation predicted correctly the variation of 
the electroviscous effect with pH. Two other theories, 
Krasny-Ergen’s and Booth’s, respectively, overestimated 
and underestimated the observed electroviscous effect. 

68 pages. $2.00. Mic 57-3506 
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ECONOMICS, GENERAL 


THE PROCESS OF ECONOMIC DEVELOPMENT IN 
IRAQ WITH SPECIAL REFERENCE TO 
LAND PROBLEMS AND POLICIES 


(Publication No. 17,292) 


Abdul Sahib H. Alwan, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Kenneth H. Parsons 


This is a study of the strategic factors stimulating or 
limiting the processes of economic development in Iraq. 
Iraq is endowed with a plentiful supply of potentially fertile 
land and water resources and with immense deposits of 
important mineral resources, however the overwhelming 
majority of the people suffer from poverty and insecurity. 
The economy of Iraq has recently come under the influence 
of two very important stimulating factors: the expansion of 
oil production which in turn has made funds available for 
development projects. Nevertheless, there are still many 
factors limiting economic progress and growth in Iraq. 

Special reference is given in this study to land problems 
and policies. Three out of five of the population derive 
their living from the land. The thesis is developed that 
the general causes of underdevelopment and poverty ina 
predominantly agricultural economy such as Iraq, stem in 
the main from defects in the agrarian structure. It is 
shown that economically, socially and politically, the pre- 
sent system is incompatible with the progress of the coun- 
try. 

The methods used in the study are both descriptive and 
analytical. Present problems are stated in terms of his- 
torical perspective, supplemented by statistical analysis. 
It has been the intent to both present and interpret the more 
important facts of the present situation. 

The broad focus of the study is the problem of improv- 
ing the economic and social welfare of Iraq. Consequently 
it has the objective of dealing with matters of concern to 
both the general public and the government of Iraq. The 
analysis is directed toward the twin goals of human aspi- 
rations and public policy. Accordingly the analysis has 
been pointed toward eventual policy judgments regarding 
the means needed to attain the goals sought. 

Iraq is a sparsely populated, underdeveloped agrarian 
economy. It is suffering from many obstacles to economic 
growth and progress, but has, nevertheless, great poten- 
tialities for development. The economic performance of 
the economy has been poor because of numerous barriers 
to progress. Consequently, it has afforded the people a 
relatively poor end product of consumption and material 
well-being. The development programs in the country 
which started in 1951 have been concentrated largely on the 
development of natural resources and the construction of 
physical projects, with relatively little attention paid to the 
development of human resources. Since economic welfare 
is not measured by the construction of physical assets 
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alone but even mostly by the extent to which the productiv- 
ity of the man power is raised in the nation, it is recom- 
mended that development policy should be reoriented 
toward larger investments in human resources. In the 
final analysis economic progress depends upon such 
intangibles as the provision of knowledge and skill, the 
elimination of ignorance and debilitating disease, raising 
the standard of nutrition and health, and the creation of 
efficient socio-economic institutions. We conclude that 

an over-all reform in land tenure and use is desirable, 
with greater emphasis upon a system of owner-cultivat- 
orship. Industrial development is emphasized both for the 
sake of creating a balanced economy and for supporting 
land reform programs. 587 pages. $7.45. Mic 57-3507 


A STUDY OF THE ECONOMY OF THE OSAGE RIVER 

BASIN OF KANSAS AND MISSOURI AS RELATED TO 

THE UNITED STATES ARMY ENGINEERS’ WATER 
RESOURCES PROGRAM 


(Publication No. 22,583) 


Rexer Berndt, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Morris E. Garnsey 


The Osage River Basin of eastern Kansas and west- 
central Missouri drains an area of 15,300 square miles. 
The Basin, elliptical in shape, comprises about ten per 
cent of the total land area of the two states. The Basin’s 
upper or western area (Marais des Cygnes River in 
Kansas) is characterized by gently rolling hills. The 
Lower Basin is within Missouri’s Ozark country and is 
very hilly. Climatically, the Basin experiences extremes 
of damaging drouths and floods. Agriculture based on 
beef cattle and dairying is the basic economic activity of 
the area. 

Federal government interest in the Basin’s water re- 
sources development began in 1870, when the Army’s 
Corps of Engineers assumed responsibility for maintaining 
a navigable channel on the river’s lower reaches. Navi- 
gation on the lower Osage was important until railroad 
and highway development offered new avenues of transpor- 
tation. Severe floods in the Upper Basin stimulated public 
demands for flood control beginning about 1906. Army 
Engineer plans for flood control in the Upper Basin 
evolved through a series of programs including channel 
clearance, levees, and reservoirs. However, Upper Basin 
flood control plans were not judged economically justified 
until 1948. Lower Basin development plans were primarily 
for flood and navigation benefits on the Missouri and 
Mississippi Rivers. Authorization for three Lower Basin 
reservoirs was made by Congress in 1938, but local 
objections prevented their construction. 

The Corps’ present flood control program was 
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authorized in 1954. This program, consisting of five 
reservoirs in Kansas and four in Missouri, is designed 

to reduce flood damages, assure a minimum flow of water 
in the Upper Basin, provide a source of hydro-electric 
power in the Lower Basin, and contribute flood control and 
navigation benefits to the Missouri-Mississippi Rivers. 
Estimated cost of the plan is one quarter billion dollars. 
Since 1954, a small sum has been appropriated for con- 
struction planning. 

It is the purpose of this thesis to inquire into the pos- 
sible economic effects of this reservoir program on the 
Osage Basin economy. Investigation of the Osage economy 
reveals it to be an area of retarded economic development 
in relation to the states of which it is a part. The Basin’s 
economic trends since 1860 were studied. Population has 
declined thirty per cent since reaching a peak in 1900. An 
unusually large percentage of the people are employed in 
agriculture. Manufacturing is relatively unimportant and 
the towns are trade centers for the adjacent agricultural 
areas. Earnings of the Basin’s employed factors are 
relatively low. Sixty-nine per cent of the Basin’s families 
had incomes of less than $2,500 in 1949, while forty-seven 
per cent of all Kansas and Missouri families were in this 
low bracket. The Basin, not richly endowed with natural 
resources, has had its productive capacity diminished even 
more by unwise use of existing resources. Erosion, fer- 
tility loss, and timber waste characterize much of the 
Basin’s land surface. 

Analysis shows that flood protection in the Basin is 
desirable but will be primarily defensive in its effect on 
the economy. Other features of the program--hydro- 
electric power and water supply--are also desirable, but 
as planned for the Osage, are not extensive enough to 
promote economic growth. It is believed that the authorize 
program will yield insufficient opportunities for the higher 
use of resources in the Basin which are required to stim- 
ulate and promote economic development. 

This thesis suggests that economic benefits might be 
enhanced by a program of supplemental irrigation, and 
enlarged recreational plans. These features, plus the 
already authorized plan, would constitute a comprehensive 
water resources development program. A positive--not a 
defensive--approach to the Basin’s water resources prob- 
lems is recommended by this study of the Basin’s economy 
and its water resources. 354 pages. $4.50. Mic 57-3508 


CAPITAL FOR REGENERATION OF 
AGRICULTURE IN PAKISTAN 


(Publication No. 22,808) 


Umar Khan Niazi, Ph.D. 
The Ohio State University, 1957 


The research was instituted with several objectives 
in view which can be summarized under the following 
broad headings: 

1. To show how to regenerate agriculture to make 
it the primary source of capital in Pakistan 

2. To find other major sources of real capital 

Agriculture in Pakistan is handicapped by the use of 
outmoded techniques and lack of capital equipment. There 
is also much wasted opportunity for industrialization, 





owing to the presence of known resources which are not 
used merely because of the lack of capital. Potential 
markets exist at home and abroad for Pakistan’s finished 
goods and raw materials. 

Owing to the nature of the problem, much emphasis has 
been given in this analysis to what is happening to the 
economy of Pakistan as a whole, particularly with refer- 
ence to surplus population and the rates of productive 
investment. Little emphasis has been given to the patient 
improvement of human institutions or a few brilliant 
insights and miraculous policies, because these are not 
economic actualities. 

Important Findings and Suggestions 

1. Greater emphasis should be placed on agriculture, 
which has been the foundation of Pakistan’s economy, and 
needs special governmental treatment because of its re- 
quirements. Farmers can reap the soil’s bounty by 
greater use of inanimate energy and scientific method. 
Mechanization of agriculture and electrification of farms 
are necessary even in overpopulated countries, for mech- 
anization means more jobs if agriculture and industry are 
to be developed simultaneously. 

2. According to this research, 56.6 per cent of the 
population of Pakistan were gainfully employed in 1956. 
Of the total number unemployed, 4.4 per cent were women, 
22.4 per cent were accounted for by “economic inactivity.” 
and 16.6 per cent were without jobs. The surplus popula- 
tion can be provided with jobs if production is increased 
by wide use of superior technology. 

3. The present annual rates of productive investment 
and net economic development are respectively 6.5 per 
cent and 1.22 per cent of the total national product. Both 
of these rates, which are relatively low, can be increased 
considerably if monetary and fiscal policies are made to 
work effectively. A scheme to mobilize small savings 
into productive use is the paramount problem in Pakistan, 
since putting capital to use is more important than its 
accumulation. In order to promote an “export more” 
campaign, the devaluation of every unit of currency and 
“deficit financing,” with due limitations, are necessary in 
this country. 

Finally, at this stage of progress, the use of planned 
economy in the development of Pakistan would be a slow 
and time-consuming process. The application of “clas- 
sical” economics will do the job more quickly. 

238 pages. $3.10. Mic 57-3509 


ECONOMIC DEVELOPMENT AND INDIA’S 
FIVE-YEAR PLANS 


(Publication No. 23,661) 


Om Prakash Nijhawan, Ph.D. 
The University of Nebraska, 1957 


Adviser: Wallace C, Peterson 


The under-developed areas of the world today seek a 
formula that would set them on the road toward rapid 
economic development. The two largest under-developed 
countries have adopted different value systems as a 
framework within which solutions to their economic 
problems are being attempted. India has chosen to adhere 
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to democratic ideals in order to bring about rapid economic 
development, while China has resorted to totalitarian 
methods. It seems reasonable to assume that if India’s 
experiment is more successful than China’s, other under- 
developed countries will prefer to follow India’s methods. 
This makes the Indian experiment a matter of world-wide 
significance. In this study, the attempt has been made: 

(1) to examine what contemporary economics can offer 
toward construction of a theory of economic development 
for the under-developed countries; and (2) to study how 
the Indian experiment with economic planning under dem- 
ocratic institutions might serve as a guide to the economic 
development of the under-developed nations. 

Traditional economics suggests that the progress of the 
under-developed countries depends upon their willingness 
to save and invest in capital goods. Contributions of 
contemporary economic theory reveal that, given the 
desirable institutions, environment, and attitudes, economic 
development is a function of techniques, money and the 
labor force. It is argued in this dissertation that it is the 
organization of a unified system of economic activity which 
lies at the heart of the struggle of the under-developed 
countries to advance economically rather than the willing- 
ness to save. The function of savings is conceived to be 
a check against inflation. 

The enterprising spirit and organizational ability seems 
to be singularly lacking among the people of the under- 
developed world. Under these circumstances, government 
initiative, controls, and guidance will be needed for initia- 
ting and organizing economic activity. Although overall 
planning for the social and economic reconstruction of the 
under-developed countries is essential, democratic plan- 
ning must entail a decentralization of decision making 
and an orientation toward the consumer. Successful plan- 
ning requires an input-output analysis because bottlenecks 
in specific areas may prove obstacles to achievement of 
national production targets. 

India’s experiment during the first five-year plan 
suggests that planning, the organizational ability of the 
administration, and the community’s readiness to develop 
and apply better techniques to the process of production 
have been important factors in promoting economic devel- 
opment, 

India’s second plan emphasizes rapid industrialization, 
with special stress on the development of basic industires. 
The analysis suggests that the deficit financing necessary 
to bridge the gap between investment targets and the 
forthcoming volume of savings may create inflationary 
tendencies. Moreover, structural maladjustments in the 
pattern of investment may add to the inflationary pressures; 
consequently, wide-spread direct controls may have to be 
applied. 

Overdependence on monetary expansion for implemen- 
tation of the plan will make it impossible to use the tra- 
ditional instruments of monetary policy to prevent infla- 
tionary price increases. Thus, fiscal measures and direct 
controls over the economy may be necessary, but stringent 
and permanent controls are rejected as a solution to the 
problem of inflation. Some direct controls may have to be 
used during the process of development, but they must be 
used sparingly and with public cooperation. Consequently, 
policies that would stimulate public cooperation in raising 
the level of savings are advocated. 

To a large extent, the success of the second plan will 
depend upon the development of the administrative and 





organizational abilities of the people and the government 
of India. In the last analysis, economic progress is a 
function of a people’s ability to organize its resources for 
260 pages. $3.35. Mic 57-3510 
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AN APPRAISAL OF WORKMEN’S COMPENSATION 
(Publication No. 22,397) 


Ronald Ramon Olsen, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Edwin E. Witte 


Nearly fifty years have elapsed since the first work- 
men’s compensation law was enacted in the United States. 
Today, there are fifty-four separate workmen’s compen- 
sation laws, including the enactments of the forty-eight 
States, Alaska, Hawaii and Puerto Rico, as well as the 
three Federal Acts which are applicable to the Federal 
civil service employees, the longshoremen and harbor 
workers, and the private employees of the District of 
Columbia. These laws represent a modern method of 
meeting the human and social costs which are the natural 
consequence of occupationally-connected disability and 
death. The increased mechanization, chemicalization and, 
most recently, ionizing radiation in American industry has 
proceeded markedly faster than the process of human 
understanding and adjustment and, as a consequence, 
accounts each year for approximately 2,000,000 occupa- 
tional disabilities and deaths. The cost of this human 
wear and tear to society is conservatively estimated to be 
about $4.5 billion. 

Although the specific statutory provisions of the work- 
men’s compensation laws as they relate to coverage, 
benefits, financing and administration are as characteris- 
tically diverse today as they were during the early years 
of rapid growth and development, the basic objective of 
the laws remains the same--minimization of the economic 


costs of occupationally-connected disability and death. 


Workmen’s compensation legislation represented a com- 
plete substitute for the common law principle of employers’ 
liability. Under workmen’s compensation the occupation- 
ally disabled worker’s right to reparation no longer turns 
on the legal question of fault, but instead is dependent 
upon a requisite employment relationship or status: was 
the disability one “arising out of and in the course of 
employment?” The basic objective of workmen’s compen- 
sation, however, is much broader than the provision of 
wage indemnification payments to the occupationally 
disabled worker or his family. In addition to providing 
wage loss benefits which will prevent a substantial deteri- 
oration in living standards, the workmen’s compensation 
laws must also provide for the restoration of the physical 
and economic man through the rendition of complete med- 
ical care service and vocational rehabilitation service 

and also, by encouraging prevention, maintain and improve 
employment safety. 

An appraisal of workmen’s compensation in terms of 
its development, its statutory provisions and its perform- 
ance in light of its basic objective calls attention to two 
elemental facts. The first and most apparent is that the 
general adequacy of the workmen’s compensation laws is 
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in many respects significantly below the attainable potential 
which would minimize the economic cost of occupationally- 
connected disability and death. The statutory provisions 
relating to coverage, wage indemnification, medical care, 
rehabilitation, prevention, administration and financing 
need strengthening and modification, if the requisite level 
of adequacy is to be achieved. 

The second and less obvious fact to which such an 
appraisal directs attention is that workmen’s compensation 
remains as the only institution which can provide the 
means through which the costs of industrial accidents and 
disease can be minimized on a predetermined equitable 
basis. The years have witnessed a steady piecemeal im- 
provement in the workmen’s compensation laws. This will 
continue in the future and its general adequacy will be 
enhanced. There is no alternative. Workmen’s compen- 
sation remains as the institution--a social insurance insti- 
tution--which will provide the means for minimizing the 
economic cost of occupationally-connected disability and 
death. 382 pages. $4.90. Mic 57-3511 


SOCIAL SECURITY IN INDIA 
(Publication No. 22,404) 


Dwivedula Narasinga Rao, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Edwin E. Witte 


The object of this study is to examine the development 
of social security measures in India and to explore the 
possibilities of further extension of such measures. The 
problems that the state will be up against in implementing 
income security schemes are also discussed and recom- 
mendations for intelligent policy formation are made. 

The study is divided into eight chapters. The Ist. 
Chapter deals with the philosophy of social security and 
explains why social security is essential to modern commu- 
nities. Criticisms directed against social security are 
discussed and it was pointed out that a well-planned system 
of social security, far from curbing the influences affect- 
ing the initiative of individuals, provides a bulwark for 
a free economy and a democratic government. 

The 2nd. Chapter deals with the salient features of the 
economic structure of India. Data relating to population, 
occupational distribution, productivity of labour, national 
and per capita incomes have been presented. The results 
of the First Five Year Plan and the implications of the 
Second Five Year Plan have been examined. 

In the 3rd. Chapter, the development of social security 
in England and the United States of America from the 
earliest beginnings to the present day is discussed. The 
main ingredients in the social security structure of the 
two countries and the nature of contributions and benefit 
provisions in them were noted. 

In the 4th. Chapter, the various social security meas- 
ures that existed in India prior to her attainment of inde- 
pendence were discussed, Special attention was paid to 
the Workmen’s Compensation Act of 1923 and the various 
Maternity Benefit Acts passed in several states beginning 
in 1929. The extent of coverage, the nature of contributions 





and the adequacy of benefit rates in these Acts were dis- 
cussed on the basis of available data. 

The Sth. Chapter deals with the legislative measures 
related to social security which were enacted in India 
during the post-independence period. In particular, 
details of the provisions under the Employees’ State 
Insurance Act of 1948, the Coal Mines Provident Fund Act 
of 1948 and the Employees’ Provident Funds Act of 1952 
were examined. Statistical analysis regarding the provi- 
sions and the enforcement of these Acts was also made. 

Public services related to social security in India is 
the subject matter for the 6th. Chapter. A statistical 
analysis of social services under the heads of employment 
services, health, backward classes, rehabilitation of dis- 
placed persons, community development, education and 
social welfare was made. The financial provisions for 
these social services under the first and second plans 
were also examined. 

The 7th. Chapter contains an analysis of the influence 
of the International Labour Organization on Labour Leg- 
islation in India. Details relating to the ratifications by 
the Indian Government of International Labour Conventions 
were presented. The technical assistance in several 
spheres given by the I.L.O., to India was also examined. 

The Last Chapter deals with the problems of public 
policy in regard to social security in India. The various 
forces tending to favour or obstruct implementation of 
social security measures were examined. The type of 
benefits to be paid, the nature of taxes to be levied, the 
problem of distribution of costs over time, and the allo- 
cation of financial burden as between the Federal and 
State Governments were analysed, taking the existing 
socio-economic configuration of the country into account. 
Extension of social insurance for Indian seafarers was 
recommended. An outline of a scheme for crop insurance 
was given with the proposal that such a scheme can be 
conveniently administered by the revenue and agricultural 
departments in the various states. The long-run aspect of 
development of social security in India was also analysed. 

176 pages. $2.30. Mic 57-3512 
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GOVERNMENT IN THE ECONOMY 


(Publication No. 22,413) 


Warren J. Samuels, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Edwin E. Witte 


The object of this dissertation is to present analytically 
the concepts of major business and labor organizations on 
the role of government in the economy in the post-World 
War Two period. The business organizations included in 
the study are the National Association of Manufacturers, 
the Chamber of Commerce of the United States, and the 
Committee for Economic Development; the labor organi- 
zations include the American Federation of Labor, the 
Congress of Industrial Organizations, the newly merged 
AFL-CIO, and such independents as the Railroad Brother- 
hoods and the United Mine Workers. Primary and more 
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thorough examination, highly documented, is given to the 
conceptualization of the major business organizations. 

In addition to the substantive problem of presenting the 
views of these organizations on the role of government in 
the economy, a distinctive method of presentation was 
attempted. The conceptual framework encompasses the 
presentation of the notions of the organizations from sev- 
eral vitally significant facets. These perspectives, or 
fundamental facets, are: (1) the structure and functioning 
of the American economy; (2) the relation of the individual 
to society and to the state (the problem of the distribution 
of power); (3) problems associated with the nature and 
source of (a) social change, (b) social progress, and 
(c) social problems; and (4) the functions of government 
and the concomitant criteria of their implementation and 
performance. | 

Examined from the facet of the operation of the economy, 
characterized as the 'business System', the major busi- 
ness organizations emphasize the working of the price 
system, governed by competition (examined as to its nature 
and roles), under the sway of consumer sovereignty, and 
dominated by the doctrines of ‘automatic coordination' 
and 'self-gain and social benefit'. Other elements in the 
admixture of description and prescription (and proscrip- 
tion) include the importance of private initiative; a pro- 
ductivity theory of distribution; the several roles of 
'profits'; capital formation and the processes of saving 
and investment; production and productivity; and the 
strategic significance of management in the decision- 
making process. On the other hand, the laboristic con- 
ceptualization of the economic organization of American 
society emphasizes (1) the concentration of power; (2) the 
inefficacy of market forces; (3) purchasing power as the 
primary casual factor in the economic process; (4) the 
economic significance of unionism; (5) faults in achieving 
harmony between individual and social interest; (6) general 
mal-functioning of the system; (7) the unequal distribution 
of benefits from the present system; and (8) the wide 
lattitude for positive public policy. 

From the political perspective, both business and labor 
organizations emphasize ‘individualism', however, while 
the former envisions the State as the primary nemesis of 
the individual, the latter’s focus is upon institutions of 
private domination as well. 

In terms of social change, both groups evidence a se- 
lective approach; hence, 'conservative' and ‘liberal’ 
are. re-examined, Both attitudes toward change and pro- 
gress, as well as toward !problems', are presented with- 
in the perspective of each group of organizations. 

The view of the major business organization on the 
role of government is characterized by the criterion- 
function of ‘preserving and strengthening the Business 
System’. Government in a Business economy must !pro- 
mote both the System and Business. While the role of 
government is ‘minimized! in the business literature, the 
positive character is also developed. 

From the perspective of organized labor the role of 
government is also both positive and negative. In essence 
government is to undertake a continuing series of pro- 
grams to promote economic democracy, as they conceive 
it in an employee, hence laboristic, society. 

563 pages. $7.15. Mic 57-3513 
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(Publication No. 22,430) 
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The University of Wisconsin, 1957 
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The writer’s main purpose in undertaking this study 
is to analyze the economic position of Southeast Asian 
countries relative to: 

1. The international commodity trade involving major 
commodity exports from Southeast Asian countries, par- 
ticularly rice, rubber, and tin; 

2. The contemplated economic development plans and 
programs of Southeast Asian countries, both on the indi- 
vidual and regionally collective bases. 

With regard to Southeast Asian export trade in primary 
products, the writer is convinced that there are real and 
perplexing problems which represent both actual and 
potential dangers to the present and future economic well- 
being of Southeast Asian countries. These problems 
include economic and monetary instability, weak inter- 
national bargaining power, and increasingly intense com- 
petition from other sources of supply. The writer has 
attempted to analyze critically these factors in the light 
of existing reliable statistical data and to suggest corre- 
sponding partial solutions. It is his contention that, unless 
these problems are solved to a considerable extent, no 
economic development plans can be carried out to their 
ultimate successful conclusions as far as Southeast Asian 
countries are concerned. There is no panacea which can 
change the situation overnight, however, and only patience, 
foresight, and careful planning can provide the answer to 
the multitude of Southeast Asian problems. The extent of 
economic progress will depend in large measure upon 
overcoming the deficiency of capital and improving the 
skill and productivity of labor. 

It is, however, highly essential that Southeast Asian 
nations do their utmost to break the vicious circle of 
poverty now confronting them. As the matter now stands, 
these countries will have to fall back on their production 
and export of primary products as the major means to 
improve their economic position. With regard to export, 
in the opinion of the writer, special emphasis must be 
placed upon the role of international collective action, 
especially that of international commodity agreements. 
Much of the attention may also be profitably given to the 
potential role of intra-Southeast Asian cooperation. Such 
cooperation should be in accord with the common interests 
of the world as expressed by the goals of the various 
existing international organizations. 

On the question of economic development planning, two 
major aspects are chosen for special attention. They are: 
1. The matter of economic and political philosophy 

relevant to the scope of the study; 

2. The future of Southeast Asian countries as based 
upon their economic dependence on primary production 
and export. 

On the former the writer’s opinion is that, while the 
role of the state in the economic affairs of most under- 
developed countries must necessarily be extensive, it 
need not go so far as to become damaging to individual 
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freedom and human dignity. The writer has attempted to 
deal with the second aspect theoretically. He has argued 
that the basic reason behind the present economic back- 
wardness of Southeast Asia is its production inefficiency. 
The prospect for the elimination of this inefficiency is not 
at the moment particularly bright. Given time and patience, 
however, the current inefficiency in the production of 
primary products can be greatly improved. Industry and 
agriculture must be complementary to each other. The 
writer has contended, however, that it is impractical as 
well as undesirable for Southeast Asian countries to 
discard their primary production in favor of large-scale 
industrialization patterned after the Western countries. 

_ The study is concluded by mentioning certain specific 
reforms, including a detailed investigation of the possi- 
bility of the formation of a Southeast Asian economic 
union. 314 pages. $4.05. Mic 57-3514 


THE FINANCIAL SECTOR OF A KEYNESIAN- TYPE 
MODEL: A STUDY IN ECONOMETRICS 


(Publication No. 22,714) 


John Richard Virts, Ph.D. 
Indiana University, 1957 


The purpose of this dissertation is to outline a pro- 
cedure for the statistical derivation of the financial sector 
of a Keynesian-type econometric model designed for pre- 
diction. Possible specifications of the sector model and a 
statistical technique are suggested, but no model is actually 
derived, 

A major concern in the dissertation is the character 
of the residuals to Keynesian-type functions. It is assumed 
that such functions are based on individual behavior which 
can be represented by a series of microfunctions. _ 
Keynesian-type functions are arrived at by aggregation of 
these micro-functions. The results of the aggregation 
process and its effect on the residuals to the Keynesian- 
type functions are analyzed first for static models. Here 
it is shown that both interactions among individuals and 
differing distributions of any of the variables affect the 
residuals. The aggregation process is also analyzed for 
the econometrically more important case of dynamic 
models. Here it becomes necessary to aggregate over 
time, as well as over individuals, in order to arrive at 
variables measured for the practical observation period. 
In addition to the effects demonstrated in the static case, 
aggregation in dynamic models causes the residuals to be 
affected by mismatching of the time periods involved. For 
certain specific assumptions, it is shown that, when 
aggregation over time is necessary, the residuals are 
independent of only those variables which follow exactly a 
straight-line semi-logarithmic trend. 

The results of the analysis of aggregation problems 
lead to the conclusion that the residuals to Keynesian-type 
functions are quite likely to lack statistical independence 
from any of the variables of the model - including the 
exogenous variables. The consequences of this conclusion 
for statistical methodology are examined. It is concluded 
that none of the commonly used methods is capable of 
accounting for this facet of such functions. As a result, 
it is suggested that least squares techniques may be no 





more inapplicable than any other method, but that any 
statistical results are subject to severe restrictions. 

Problems of specification are examined with particular 
emphasis on the special problem of the financial sector. 

It is shown that the use of idle balances as a variable in 
liquidity preference functions alongside functions designed 
to show the influence of policy variables upon interest 
rates can lead to a certain kind of overdeterminancy in the 
model. After examination of several published statistical 
studies of the financial sector, a number of possible 
specifications are suggested. It is concluded that the final 
decision as to which set of specifications should be used 
for predictive purposes must be made on a pragmatic 
basis. : 

Considering all of the weaknesses inherent in Keynesian- 
type functions, the conclusion is reached that any decision 
to use a model composed of such functions for predictive 
purposes must be made after consideration of its level of 
usefulness for such purposes relative to the usefulness of 


alternative predictive systems. 
130 pages. $2.00. Mic 57-3515 
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Definition of Problems and Method of Approach 
to Their Solution 


The purpose of the study has been to determine what 
major problems or fundamental weaknesses exist sur- 
rounding the position of foreman in industry which, if 
corrected, would largely put an end to the great number 
of smaller symptom problems which have long defied 
permanent solution. 

The methods chosen to uncover these fundamental 
weaknesses included (1) tracing the historical development 
of the changes in the job of the first-line supervisor (fore- 
man) in American industry from early Colonial days to the 
present, and summarizing the problems which these chang- 
es have brought to foremen, as described in the literature 
of management; and (2) obtaining the current opinions of 
foremen, business executives, and business educators 
concerning what major problems now exist. This primary 
research was done through a questionnaire, answered in 
the recipient’s own words and returned by mail. 

It was determined that most of the problems indicated 
in the historical approach and mentioned in the survey can 
be traced to broad fundamental areas of weakness. 


Summary of Major Findings 


The job of the industrial foreman has undergone tre- 
mendous changes since early Colonial days, when foremen 
were often the complete masters of their departments. 
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They planned and assigned the work, hired and fired the 
employees, determined pay, handled all “personnel rela- 
tions” matters, and were almost the sole contact which 
workers had with management. 

With growth in company size, the multiplication of 
departments, and the constant increase in specialization, 
foremen were greatly restricted in running their depart- 
ments. In the interests of coordination, much of the 
planning function was taken from them and placed in 
centralized staff departments. With the increase in the 
number of employees, many of the personnel functions of 
hiring, firing, wage determination, and grievance handling 
were taken over by personnel departments. With the 
growth of labor union strength, policy-making became 
more and more centralized, and foremen lost still more 
influence over their departments. 

A multitude of problems have been attributed to these 
changes. The basic ones out of which most of the rest have 
arisen are the following: 


1. The foreman’s lack of the leadership and managerial 
capacity which he needs in order to function effi- 
ciently with company officials, staff members, 
workers, and union representatives 


The failure of top management to issue definite 
policy statements to make clear the lines of author- 
ity surrounding the foreman’s position 


. The foreman’s lack of real management status in 
practice and in the eyes of the entire organization 


. Leadership weaknesses of higher management which 
prevent the recognition and correction of such 
problems and the exercise of leadership on lower 
levels 


Recommendations for Further Study 


If these problems are to be effectively solved, further 
research in the following areas is needed: 


1. Time and duty studies for foremen 


Descriptions of what is expected of foremen in 
running their departments 


Information about how to discover persons who can 
be developed into effective foremen 


Systems of training persons for the job before they 
are assigned to it, and keeping them abreast of 
improved methods 


Methods of job analysis and description of manageri- 
al and staff positions, for better definition of author- 
ity relationships 


. Studies to determine the extent to which a greater 
amount of authority can be exercised at lower levels 
without impairing coordination of over-all objectives 
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SOME ECONOMIC FACTORS AND THEIR EFFECT ON 
THE POULTRY INDUSTRY OF MISSOURI 


(Publication No. 22,755) 


John Darrell Miller, Ph.D. 
University of Missouri, 1957 


Supervisor: Frank Miller 


Missouri has been one of the leading surplus egg 
producing states of the nation for many years. Tradition- 
ally eggs have been shipped to the eastern and southeastern 
states. However, during World War II the Government 
encouraged a new marketing method in the state. During 
the war years dried and frozen eggs came into use and the 
egg breaking industry was organized. This method of 
marketing has slowed the adoption of good practices that 
would have permitted old procedures to continue. Eggs 
continued to be sold on a per dozen basis regardless of 
the quality. Ranked in order of value, dried or liquid eggs 
bring the lowest return. Therefore, they command the 
lowest price to the farmer. Yet the market for producers 
is dominated largely by this type of product. 

Low prices for eggs relative to returns from other 
farm products have caused many general farmers to 
abandon or decrease their laying flocks. The decline in 
production has brought the supply to a level that does not 
meet the consumptional needs of several important areas 
of the state. 

Because of the shortage of eggs near the large con- 
suming markets production is turning towards speciali- 
zation. Farmers are either taking an active interest in 
integrated production and marketing programs or they are 
developing their own special markets. This is a trend that 
is likely to continue. Breakers have recognized this trend. 
They are attempting to introduce programs to reverse the 
downward trend. These programs include methods of 
financing laying flocks, guaranteed prices, and farm pick- 
up of the product, 

Since the early post-war years, broiler productions 
has developed as a new poultry industry. The principal 
areas of concentration are in the southern part of the 
state. Some isolated production is currently taking place 
in northern Missouri but, here again, the broiler enter- 
prise can not compete favorably with other uses of capital, 
labor, and management, 

During the early growth of the industry in the southern 
part of the state, profits to growers were large enough 
to encourage rapid expansion of production facilities. 
Demand was increasing and increasing numbers of birds 
could be sold at profitable prices. During the last three 
years, demand has not been able to absorb the broilers 
at prices profitable to producers. Many producers have 
gone out of business during this period. Companies that 
were financing the growth of the industry have largely 
withdrawn development capital until expansion has nearly 
ended. 

Some processing firms have been making progress 
toward integration of the industry. Many broilers are 
being grown on contract with farmers who own and assume . 
the risk of only the fixed factors of production. All vari- 
able costs are guaranteed by the processing firm. 

The producer is guaranteed a return per bird and some- 
times a premium for efficient gains from the feed used. 
This procedure reduces cost of production to the wholesale 
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price of inputs. Independent producers, those that have not 
joined an integrated system, have not been able to compete. 
Paying retail prices for input items and receiving prices 
based on wholesale costs leaves little or no return to 
capital and management. 210 pages. $2.75. Mic 57-3517 


THE RELATION OF ELECTRONIC COMPUTERS 
TO ORGANIZATION STRUCTURE 


(Publication No. 22,824) 


Henry Hull Stick, Ph.D. 
The Ohio State University, 1957 


The objective of the study is to discover, analyze, and 
evaluate the organization changes which accompany the 
introduction of large-scale electronic data processors into 
business operations. World War II provided the stimulus 
for the rapid technological development of electronic 
computers. Possibilities of their application to problems 
of handling the volumes of data required for business 
operation were becoming apparent about 1952. By 1954 
several concerns had decided to explore these possibilities 
and had embarked upon programs of computer acquisition 
and use. How to fit this revolutionary device into the | 
organization structure in order to realize fully its potential 
was a question for which there were no ready answers. 
Each concern was “on its own.” To distill from the lessons 
of actual experience certain basic principles which might 
assist users of electronic equipment in organizational 
matters is the raison d'étre of the study. 

The approach taken was to select and study that organi- 
zation which by 1955 had accumulated the most extensive 
experience with electronic computers, the Air Material 





Command, the logistics arm of the United States Air Force, 


charged with buying, supplying, and maintaining a thirty- 
two-billion-dollar aircraft and parts inventory. Seven 
large-scale computers were operated by the Command in 
mid-1955. An attempt was made to use the computers 
within a highly functionalized, decentralized organization 
structure. Two years’ experience with this approach 
proved abortive from the standpoint of operational success 
but helpful in developing a more efficient organizational 
environment. During that time it was found that operation 
of large-scale electronic equipment could not be divorced 
from electro-mechanical equipment operation and that the 
computers could not effectively be employed on decentral- 
ized segments of the total data processing task. Further, 
the highly functionalized structure presented a formidable 
barrier to the organizational integration required for 
effective computer use. Also, a study of current systems 
theory vis-a-vis the computer suggested its employment 
within a total system rather than in a part thereof. 
Accordingly, the Command undertook a major reorgani- 
zation which resulted in the creation of two new organiza- 
tional components. The first, a central planning group, 
was charged with achieving unity of purpose among the 
. functional elements. The second, the data group, was 
given the responsibility for development, direction, and 
control of the entire data system and the electronic and 
electromechanical devices used for processing data. Both 
groups were placed under a single executive who reported 
directly to the Commander. This alignment presented a 





sharp contrast to the previous planning by functional staff 
and the decentralized concepts of data development. 

On the hypothesis that other users of electronic equip- 
ment might have experienced similar organizational 
change, other concerns were visited and studied. The 
analysis of these concerns was not as detailed as that of 
the Command but was thorough enough to determine the 
extent to which the hypothesis was supported. 

The evidence was fairly clear. In those companies 
which had gone furthest in the application of computers, 
an organizational development paralleling the Command’s 
had occurred. Thus the conclusions reached in the case 
study appear to have general applicability. 

Major conclusions are as follows: 

(1) Management concepts and systems must be clearly 
set forth before a data system can be developed. 

(2) In a highly functionalized organization, recognition 
must be accorded the planning function at the highest level 
of management. 

(3) Electronic equipment, properly used, has an inte- 
grating effect on the highly functionalized structure. 

(4) A department is needed to centralize the design, 
development, and control of the data system, integrating 
all data needs and processing equipment. 

(5) This department must be organizationally recognized 
at the same level as other principal departments. 
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RAILROAD FINANCIAL MODIFICATIONS: 
THE ORIGINS, DEVELOPMENT AND SCOPE OF 
SECTION 20b OF THE INTERSTATE COMMERCE 

ACT (THE MAHAFFIE ACT) 


(Publication No. 23,308) 


Walter Judson Chamberlin, Ph.D. 
University of Dlinois, 1957 


Congress criticized the exclusion of security holders 
from railroads reorganized under Section 77 of the Bank- 
ruptcy Act. In fact, Congress had grown so disillusioned 
over the drastic procedures the Commission applied in 
reorganizing Section 77 railroads that it passed Chapter 
XV in 1939 to provide roads with a method for achieving 
a milder readjustment of their capital structures. Chapter 
XV was more agreeable to lower ranking security classes. 
Under this new law a composition procedure was followed 
and no plan could be effected unless the majority security 
holders of each class gave their consent. 

Chapter XV expired finally after 1945. Conservative 
critics were fearful of reenacting any permanent compo- 
sition legislation for the alteration of railroad capital 
structures since the composition principle threatens the 
absolute priority rule. But Congress was so impressed 
with the speed and milder treatment administered under 
Chapter XV that hearings were conducted to prepare 
Section 20b as an amendment to the Interstate Commerce 
Act. After three years of hearings prolonged by a presi- 
dential veto, Section 20b was enacted in 1948. 
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Under Section 20b, management proposes a plan for the 
modification of security requirements. Under Chapter XV 
the plan was designed to avert pending insolvency but 
under 20b a plan can be offered to improve the market- 
ability of railroad securities as well as stave off imminent 
bankruptcy. The Commission holds a hearing on the plan 
and then can either accept it as submitted, reject it, or 
prescribe amendments to make it “just and reasonable.” 
After the Commission has accepted a plan with or without 
amendments, management is permitted to solicit the 
assents of the security holders affected by the modification 
and when three-fourths of each class have indicated their 
approval the plan is declared consummated. No court 
approval is required, although disgruntled security holders 
can file a suit with the courts to upset a plan. 

The Commission under 20b forecasts higher earnings 
than it has estimated under Section 77. Also the ICC takes 
advantage of “investment value analysis” which the S E C 
developed in administering security reorganizations under 
Section 11 of the Public Utility Holding Company Act. This 
concept of reorganization permits the ICC to adopt a more 
flexible policy in compensating affected creditors under 
Section 20b and also to apply relative priority to the 
recapitalization of preferred stock claims. 

The ICC has ruled on eleven Section 20b plans. Three 
roads filed plans for funding preferred arrearages and 
eight roads applied for debt modifications. The ICC 
granted two stock recapitalizations but one of these plans 
was overruled by a District Court. One debt modification 
plan was rejected. 

The ICC has considered Section 20b applicants as going 
concerns rather than companies undergoing vicarious 
liquidation. As going concerns, present investment value 
is more important than the contract claims of securities. 
Sacrifices can be imposed on common stock but the elim- 


ination of such interests is essentially impossible under 
Section 20b. Senior classes, although unable to insist on 
Section 77 elimination of junior claims, benefit under 
Section 20b by avoiding the costly uncertainties and delays 
of bankruptcy. Also by preserving some stock equity, 
creditors can insure profitable traffic relations with parent 
roads and conceivably improve the prospects of raising 


future equity capital. 236 pages. $3.05. Mic 57-3519 


ECONOMICS OF A COORDINATED PROPERTY TAX 
AND STATE GRANT SYSTEM FOR CONNECTICUT 


(Publication No. 23,096) 


Dorothy Cheney Goodwin, Ph.D. 
The University of Connecticut, 1957 


Purpose of study 

This study develops recommendations for improving 
the system of distributing state grants to towns in Con- 
necticut in order to help stabilize the local property tax 
load over time and reduce intertown disparities in prop- 
erty tax burdens. 


The problem 

Responsibility for local government in Connecticut 
rests with 169 towns. The property tax, bulwark of local 
finance, has faced increasing strains in recent years. Tax 
loads have increased in many towns, and disparities in tax 





burdens among towns have widened. The present state 
grant system does not mitigate these strains with maxi- 
mum efficiency. 


Data and methods 

Town accounts were analyzed for the 29 towns of Hart- 
ford County for 1952, with comparisons for 1942. Per 
capita and percent computations were used for intertown 
comparisons. A non-random sample of this sort facili- 
tates study of the towns in relation to one another, and 
highlights important details, but limits applicability of 
statistical techniques requiring assumptions of randomness. 
The analysis is, therefore, based primarily on array and 
inspection of data, with regression analysis applied at 
crucial points. 


The findings summarized 

Complete direct equalization of tax burdens through 
state grants to equalize mill rates was rejected as ad- 
ministratively unfeasible and inseparable from undesirable 
side effects. An indirect approach was substituted. This 
approach involved identification of generalized factors, 
applicable to groups of towns, that cause the ratio of 
municipal expenditures to local revenue capacity to vary. 
Three such factors were found. Given the grant system 
in effect in 1952, this ratio tends to increase about 
10 percent with each 100 percent increase in urban 
density or proportion of the tax base in residential prop- 
erty. For towns of comparable density, outstanding long- 
term debt tends to increase with rate of population growth, 
but increases lag behind the onset of growth. Contrary to 
common belief, tax capacity as measured by per capita 
grand lists corrected for estimated underassessment does 
not vary significantly with amounts of industrial and 
commercial property on the grand list. Business property 
per se does not constitute a tax advantage. 


The proposal summarized 

A grant system based on these findings is proposed. 
This system consists of two complementary grant chan- 
nels, one to help stabilize taxes and one to reduce tax 
differences among towns. 

Tax stabilization over time can be furthered by grants 
made per unit of service, at the same rate for all towns, 
for growing services such as education and highways. 

Equalization of tax burdens among towns can be fur- 
thered by supplementing straight per unit grants with 
compensations for identified general characteristics that 
cause the ratio of service costs to revenue capacity to 
vary among towns. These grants could be prorated among 
towns within appropriations as follows: 

A grant to compensate for the special costs of urban 
congestion might be computed by multiplying 10 percent 
of the population per acre by total town population. 

A grant to compensate for an excessive burden of 
residential property might be computed by multiplying 
10 percent of the percent of the grand list in low-value 
residential property by total town population. 

A grant to facilitate planning and financing of expan- 
sions in capital facilities necessitated by population 
growth might be computed by multiplying percent increase 
in population over a specified recent period by numerical 
increase in population. 

The equalizing power of this program depends in part 
on the priorities assigned to the various grants. First 
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priority is suggested for straight per unit grants. Density 
and capital grants would follow. A low priority is suggest- 
ed for the residential grant unless more refined data on 
low-value housing become available. 

342 pages. $4.40. Mic 57-3520 


THE FEDERAL INCOME TAXATION OF 
TAX-PREFERRED FRINGE BENEFITS 


(Publication No. 23,078) 


Hugh Holleman Macaulay, Jr., Ph.D. 
Columbia University, 1957 


Fringe benefits have undergone a marked growth since 
the early 1940’s so that by 1953 they were estimated to 
amount to about 35¢ to 40¢ per hour or about 20% of payroll 
costs for most workers. The amount of money involved is 
considerable--one estimate is $25 billion--and since these 
payments are closely akin to wage payments, their tax 
treatment is likewise important. Examination of their 
present tax treatment shows that most of these fringe 
benefits are tax preferred in that tax is either postponed, 
reduced or forgiven on payments made by the employer at 
the time he makes the payment. 

In order to evaluate this tax treatment, a conception of 
income is necessary and the definition of Haig and Simons 
comes closest to the concept in the tax law. But fringe 
benefits involve the additional problem of separating con- 
ditions of work from wages for work. Here lines are less 
clear but goods desired in the same qualities and quantities 
by most workers, small in value per worker and consumed 
collectively at the employer’s plant usually qualify as 
conditions of work. 

The definition of income and the conception of conditions 
of work will aid in establishing the tax treatment for fringe 
benefits, but problems arise. If fringe benefits are taxed 
there will be the problems of administering the tax, deter- 
mining the value of the benefit, overcoming public antipathy 
to this taxation and increasing the cost of some social 
programs. If fringe benefits qualify as taxable income but 





are not taxed, problems arise in taxation: persons simi- 
larly situated are not taxed equally; the tax base is nar- 
rowed and tax rates must be raised which may increase 
efforts at avoidance and evasion, reduce net social surplus 
and reduce incentives to work; different taxing units have 
different definitions of income with resulting confusion. 

Changes in the operation of the economy are also 
brought about. There is a shift in the allocation of re- 
sources toward more production of the fringe benefit good 
and toward more employment in the industry granting 
fringe benefits plus certain other changes with a resulting 
loss in utility from resources. The mobility of labor is 
reduced due to receipt of some fringe benefits depending 
on continued employment with one firm. Saving is cur- 
rently increased but cyclical stability is made more dif- 
ficult because the narrower tax base requires larger tax 
rate changes. 

Pension and insurance type fringe benefits are quanti- 
tatively most important and their tax treatment should 
depend on the insurance provisions. If the employer pay- 
ment in the worker’s name becomes irrevocably his, this 
resembles saving and the contribution should be taxed 
and the benefit treated like an annuity. If the payment 
protects the worker against some socially undesirable 
contingency, i.e., retirement, unemployment, illness, 
but does not depend on continued employment with one 
employer, the contribution purchases pure insurance and 
should not be taxed but the benefit payment should. If the 
benefit is contingent on continued employment with one 
employer, labor mobility is restricted and the contribution 
should be taxed. These considerations should determine 
the tax treatment of pensions, profit-sharing plans, life 
insurance, old age and survivors insurance, widow’s ben- 
efit, unemployment insurance and medical insurance, 

Some fringe benefits are given in kind. If these are 
goods normally purchased as consumption goods, they 
should constitute taxable income at cost or market value. 
Under restrictive conditions they might be valued at less 
than this. These goods include meals, housing, medical 
care, recreation services, loans and use of company prop- 
erty. Similar treatment should be given goods furnished 
to members by unions but financed by employers. 
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EDUCATION, GENERAL 
A STUDY OF HIGH SCHOOL-COLLEGE 
COOPERATION IN KANSAS 
(Publication No. 22,591) 
Nathan Pericles Budd, Ed.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Clarence W. Failor 


The purpose of this study was to determine the present 
status of high school-college cooperation in Kansas in 





order to provide a basis for the improvement of such 
cooperative relationships. It was an attempt to determine: 
(1) What cooperative efforts have been made in Kansas to 
improve high school-college relations? (2) What agencies 
have attempted to promote cooperation between high 
schools and colleges? (3) Is there a need for more high 
school-college cooperation than exists at present? 
(4) What problems of cooperation are currently most 
pressing? (5) What groups should be represented in an 
organization whose main purpose is improvement of high 
school-college relations ? 

Data were obtained by reviewing the official minutes 
of agencies which had attempted to improve high school- 
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college relations in Kansas, by correspondence with edu- 
cational leaders in the state, by personal contact with 
school personnel during several conferences, and by 
means of a questionnaire. Three hundred four persons 
responded to the questionnaire. High school respondents 
included principals, counselors and teachers; .college 
respondents included registrars, counselors and teachers. 

Eighty-eight per cent of the respondents indicated a 
belief that more cooperation is needed between Kansas 
high schools and colleges. A larger percentage of college 
representatives indicated that there is a need for additional 
cooperation than did high school personnel. Ninety-five 
per cent of the college respondents indicated a belief in 
such a need; but only 86 per cent of the high school re- 
spondents indicated that there is such a need. 

Respondents believe that the important problems of 
high school-college cooperation are broad questions af- 
fecting both levels of education. The problems of im- 
proving transition, coordinating curriculum, and deter- 
mining more clearly who should go to college were most 
frequently listed as problems. High schools desire reports 
from the colleges concerning the achievement of their 
graduates who are in college. 

A belief was expressed by respondents that there is a 
need for a handbook for Kansas high school counselors. 
High school representatives are more in agreement that 


such a handbook is needed than are college representatives. 


Ninety-three per cent of the high school respondents indi- 
cated that there is need for such a publication; but only 

81 per cent of the college respondents indicated that such 
a need exists. The handbook should contain basic, con- 
densed information about all accredited Kansas colleges. 
Most important items for the handbook are costs to the 
students, admission policies and procedures, offerings, 
available scholarships, and housing. A proposed handbook 
was prepared and is included as Chapter VI of this study. 

State-wide efforts to improve relations between all 
high schools and all collegiate institutions are not well 
known to the respondents. Only fourteen of the 304 re- 
spondents indicated that they know of the work of the 
Kansas State Teachers Association Committee on Coordi- 
nation of High Schools, Junior Colleges and Colleges, 
which has attempted to solve more problems of high 
school-college relations over a period of years than any 
other group in the state. 

Respondents stated that a high school-college relations 
organization should be composed of high school principals 
and counselors and college counselors and admissions 
officers. On the basis of this expressed opinion, three 
possible organizations are suggested to improve high 
school-college relations in Kansas. 
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THE DETERMINATION OF A CURRICULUM DESIGN 
FOR THE UNIVERSITY HIGH SCHOOL, 
JUNIOR HIGH DIVISION 


(Publication No. 23,917) 


Phyllis Iverson Bush, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: J. Galen Saylor 


Statement of the Problem 








The purpose of this study is to determine a curriculum 
design for the University of Nebraska High School, Junior 
High Division. The formulation of this design is to be 
for the grades seven through nine of this school in terms 
of the particularized functions of the junior high school. 
Procedures 

The literature was reviewed to determine the functions 
proposed for the junior high school since its inception. 
Recognized leaders in the field of junior high school edu- 
cation today were asked to state what they consider to be 
a statement of proper functions of the junior high school. 
These authorities were asked also to suggest schools, 
which in their opinions, were most closely approximating 
those functions in practice. The recommended schools 
were studied in terms of their programs: required 
courses, patterns of organization, guidance programs, 
student activities, and provision for the less capable, 
average, and gifted students. 

Students now enrolled at University High School in 
grades seven, eight, and nine were studied in terms of 
their mental ability--Henmon-Nelson Test of Mental 
Ability, achievement--Iowa Tests of Basic Skills, and 
interests--Madsen Inventory. The education and employ- 
ment of parents, and originating school of each student 
were noted, 

The design for the curriculum was drawn in terms of 
functions and characterization of the junior high school. 

This design was distributed to three selected jurors: 
a professor of education, a member of a state department 
of education, and a public school administrator. This 
jury judged the design in terms of feasibility, effectiveness 
in achieving function, and promise. 

Findings 

The functions of the junior high school accepted for 
this study were determined by Gruhn: integration, explo- 
ration, guidance, differentiation, socialization, and artic- 
ulation. 

The characterization of the junior high school, deter- 
mined by Lounsbury, included the following: longer 
periods of instruction, decentralized group and individual 
guidance facilities, thorough testing and counseling, 
abundant creative experiences, comprehensive health 
and physical education programs, wide selection of 
instructional materials, sufficient time to pursue individ- 
ual interests, ample vocational orientation, remedial and 
diagnostic work, and attention paid to individual interests. 

In terms of these elements, functions proposed, 
practice in selected schools, and the measured ability, 
achievement, and expressed needs of the students, a 
design was drawn. 

The program drawn for the Junior High School Divi- 
sion of University High School of the University of Ne- 
braska is as follows: 
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Grade 
7th 8th 9th 


. Block Period Block Period Block Period 
(W-activity) (W-activity) (W-activity) 


Block Period Block Period Block Period 


Physical Education-Health Arithmetic 
Recreation Algebra 


Arithmetic Arithmetic 
(W-activity) (W-activity) 


Arts: Applied Arts 
exploration Science-2nd 
semester 


Period 








General Science 
(W-activity) 


Physical Education 
Health- Recreation 


Applied Arts Arts: 
exploration 


Elective 
Science-2nd 
semester 


The design was submitted to the jury. Their sugges- 
tions were noted. 
Implications 

The design suggested for this school will require some 
change on the part of the school before it can be imple- 
mented. A change in the training of student teachers, 
solidification of parent opinion, and a change in library 
facilities must be made in order to implement the design. 

The promise of such a program for the junior high 
schools of Nebraska must be judged in terms of the feasi- 
bility of the smaller schools being able to make proper 
provision for such a rich educational experience. 
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THE PERSONAL, SOCIAL, AND PROFESSIONAL 
BACKGROUNDS AND THE DUTIES AND 
RESPONSIBILITIES OF WOMEN HIGH SCHOOL 
PRINCIPALS IN THE UNITED STATES 


(Publication No. 22,845) 


Rosemarie Scavariel Cibik, Ed.D. 
University of Pittsburgh, 1957 


The purpose of the study was to determine the personal, 
social, and professional backgrounds of women high school 
principals in the United States, to ascertain their duties 
and responsibilities, and to compare the findings of the 
study with the findings and conclusions of previous studies 
of the high school principal in so far as they applied to the 
woman principal. A comprehensive three-part question- 
naire was sent to all of the women high school principals 
in the United States. Patterson’s American Education for 
1954 and the several state education directories supplied 
the names of the woman principals. As of the Spring of 
1955, there were 350 woman high school principals in the 
United States. Of this number 216 women replied and their 
replies form the source of the data of the study. 

The typical woman principal of 1955 is 51.1 years of 
age and is married. She supervises grades 9-12 mainly 
and teachers 2.9 periods per day. She has membership 
in state and national organizations, but is more active in 
local associations. She has earned 18.5 credits in gradu- 
ate courses in education and has earned approximately 





five graduate credits in the last five years. The highest 
degree she has earned is the Master’s degree, and she 
serves in the state in which she received her last degree. 
She was 36 years of age on entering the first high school 
principalship from a high school teaching position in 
which she had served 12 years. The present high school 
principalship, in which she has served 9.7 years, con- 
stitutes her only administrative experience. She has had 
experience in office, sales, and clerical work. She attends 
church regularly, is an active member, belongs to a | 
civic, fraternal, and socio-economic organization. She 
spends part of the sumnier in rest and vacation travel, 
planning for the new school term, and summer school. 
She reads professional materials regularly, such as state 
department publications, bulletins of professional 
organizations, professional books, and United States 
Office of Education publications. She is directly respon- 
sible to the superintendent for the success of the school. 
Her annual salary is $4,085. 

Woman principals, as a group, are not so well pre- 
pared for the challenging problems of the high school 
principalship as were the principals in other studies. 
Their preparation is not adequate for the kind of leader- 
ship demanded by their positions. It is apparent that they 
have not prepared for a professional career in secondary 
school administration. 

The administrative experience of woman principals 
is scanty on the whole. Most of the principals have had 
no administrative experience before they were appointed 
to their present high school principalship. In comparing 
the administrative background of woman principals 
with the background of principals of other studies, woman 
principals do not compare favorably. 

They are, however, a mature and stable group of 
women and tend to remain in their positions longer than 
the principals in other studies. 

Woman principals have little voice in the selection of 
high school personnel, both professional and nonprofes- 
sional. However, woman principals share in the admin- 
istrative control of all personnel except the doctor, 
dentist, dental hygienist, and the custodian. The woman 
principal’s administrative control begins as soon as the 
candidates are appointed and assigned to her building. 

It has been a conclusion of this study that woman 
principals are not unduly handicapped in the performance 
of their administrative, supervisory, clerical, and 
community duties, because they exercise a large degree 
of authority in their schools. 

229 pages. $3.00. Mic 57-3524 


A STUDY OF SENIOR FINALISTS IN THE INDIANA 
HIGH SCHOOL ACHIEVEMENT PROGRAM CONTESTS 


(Publication No. 22,985) 

Alice Miles Eagle, Ed.D. 

Indiana University, 1957 
Chairman: H, Robert Kinker 


This study was concerned with seniors who were final- 
ists in the Achievement Program Contests, to determine 
if there were characteristics typical of, and unique to, 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 2187 





them which might be useful clues in the early identification 
of individuals with the kinds of abilities exhibited by these 
superior students. 

The Problem: The basic problem was to ascertain the 
pattern of characteristics, and the degree of uniqueness 
thereof, typical of secondary school seniors who partici- 
pated in final contests in the Program. The secondary 
problem was to ascertain for comparison the character- 
istic of scholastically high ranking, but non-finalist, class- 
mates of the finalists. 

Methods and Procedures: A random sample of one- 
third of the seniors in the 1955 finals was selected. The 
comparison group, consisting of an equal number of non- 
finalists at the top of their graduating classes, was se- 
lected from the finalists’ schools. 

The investigator obtained information about the individ- 
ual and his family through studying cumulative records 
in visits to the schools; about the school and community 
from the Indiana School Directory and the 1950 Census 
Report. IBM equipment was used to analyze the findings 
to determine the pattern typical of each group, the simi- 
larities and differences therein. Differences were checked 
for significance by the t and F tests. 

The finalist and non-finalist groups were compared 
with each other and with a third group, a composite of the 
two, representing all bright Indiana secondary school 
students. 

Findings: The finalist was like the non-finalist and 
composite student in sex, family situation, academic areas 
of high achievement, personality rating, occupational 
choice, type of school and community. 

Observed differences, not statistically significant, were 
as follows: the finalist was younger, had a higher score on 
the intelligence test, and completed more school work, 
especially in foreign language, science, and mathematics. 

Significant differences were the following: fewer final- 
ists than non-finalists were from farms; the finalists 
earned fewer school honors than the non-finalist; the 
finalist’s percentile rank was lower than that of the non- 
finalist or composite student; more finalists than non- 
finalists were in college in the spring of 1956. Finalists 
were more alike than were the students in the other groups 
in intelligence test scores, in school work completed, in 
activities, and in honors earned. They showed more 
variability in percentile rank than did the other groups. 

Conclusions and Recommendations: The finalist was 
an outstanding individual in terms of personality, academic 
achievement, leadership, social participation, and in 
carrying forward educational plans compatible with supe- 
rior abilities. 

In many respects the finalist was similar to the com- 
parison student. The significantly greater number of 
finalists in college in 1956, in contrast with the non- 
finalists’ significantly higher mean rank in the graduating 
class in 1955, however, leads to the conclusion that there 
were differences not brought out in the material available 
for study. 

Factors accounting for difference in college attendance 
may be related to motivation and might be studied in 
family background and early experiences of the individual, 
information which was not found in the cumulative records. 
It is recommended in the interest of research for the 
identification of superior individuals that student records 
be made more comprehensive. 

Intellectual curiosity and attitudes toward self and 














others may also be factors. A study of finalists and non- 
finalists through personality tests attempting to measure 
such differences is recommended. 

A follow-up of this study is recommended, to deter- 
mine the educational and occupational situation and plans 
of the two groups five years hence. 

It is recommended that experiences like those offered 
through the Achievement Program be encouraged because 
of their value in recognizing and encouraging individuals 
of superior abilities to continue their education along 
lines compatible with their potentialities. 

172 pages. $2.25. Mic 57-3525 


PROMINENT VALUES OF EGYPTIAN AND AMERICAN 
STUDENTS AS DETERMINED BY AN ANALYSIS OF 
THEIR AUTOBIOGRA PHIES 
WITH EDUCATIONAL IMPLICATIONS 


(Publication No. 22,876) 


Mohamed Ibrahim Kazem, Ed.D. 
University of Kansas, 1957 


In this era when men have to live together, when human 
experience is to contribute to human progress and not be 
restricted to special groups or races, in this era it is 
believed that understanding the different value-systems of 
different cultures is of great importance. This study seeks 
to contribute to this understanding by describing the 
values of Egyptian and American students. 

The Study: Two groups of Egyptian and American 
students wrote their autobiographies. These were content- 
analyzed to determine expressed values. The total number 
of subjects writing biographies were forty, twenty Egyptian 
and twenty American. In both cases, half of the subjects 
were females. All of the subjects were of the same age 
and school level and all were given the same instructions. 
The autobiographies were collected during 1956 and 1957. 

To determine values, content-analysis was used. 

Based on three general assumptions underlying the use of 
content-analysis, the method of value-quantification con- 
sists of the following steps: 
1. Coding: interpreting statements and refining the 
interpretation in light of the context. 





2. Grouping: arranging the scores in accordance with 
revealed values. 


3. Broad categorization and tabulation of different 
value-scores and their percentages 


This procedure was repeated in the case of all autobiog- 
raphies and average percentages were computed. 

Findings: By applying 2 x 2-factorial design, it was 
possible to detect some significant differences. It has 
been found that, out of eleven value-categories, only in 
three were differences significant on the five-percent 
level. These three categories were: Social-I, emphasized 
more by Americans; Egoistic-I and Security, emphasized 
more by Egyptians. In case of the Practical Category, 
there was a significant difference due to sex. 

The findings suggest that the assumption of the study 
was correct and that differences between Egyptian and 
American Values are in degree rather than in kind. 
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Hence, exchange of ideas and experiences should be accel- 
erated whenever applicable. Aside from the possibilities 
of exchange of ideas, it is believed that a people may 
revise, reconstruct, or reinforce its value-system when it 
has a chance to see and approach it critically. Determi- 
nation of values of a certain culture is a step which could 
be followed by questioning its validity, looking toward 
reconstruction or reinforcement. And, in this respect, 
school has a large role. Schools seek to influence, albeit 
in a democratic manner, certain types of growth and can- 
not pretend to be neutral or unconcerned with what happens 
to students. 

Conclusions and Recommendations: 

1. It is believed that further research is needed in the 
area of values. More comparative studies among cultures 
are needed, It is also believed that content-analysis, as 
used in this study, is very suggestive. However, on the 
matter of method, careful research is greatly needed. 

2. International understanding can be promoted with 
further development of insight, on the part of a people, 
into their own values and in the values of others. However, 
cultural problems are too complicated to be resolved into 
this way alone. 

3. In spite of differences in political interests and 
physical circumstances, more progress can be achieved 
if wise use of others’ experiences can be accomplished. 

Culture is not the product of any single nation. All 
civilization is largely an outcome of the slow development 
of mankind as a whole. It is believed that the present 
investigation could be a first stage in a larger investigation 
which could cover cultures other than Egyptian and Amer- 
ican. 187 pages. $2.45. Mic 57-3526 





TEACHER TURNOVER IN TENNESSEE COUNTY 
SCHOOLS: A STUDY CONCERNED WITH THE EXTENT 
OF AND THE CAUSES OF TEACHER TURNOVER IN 
THE COUNTY SCHOOL SYSTEMS OF TENNESSEE 
AND RECOMMENDATIONS FOR REDUCING 
UNDESIRABLE TURNOVER 


(Publication No. 22,745) 


John William Richardson, Jr., Ed.D. 
New York University, 1957 


This study was primarily concerned with the extent 
and causes of teacher turnover in the county school sys- 
tems of Tennessee. There was evidence that the insecurity 
and turnover of teachers and administrators had been of 
concern to Tennessee educational leaders, but it was not 
until 1951 that a state tenure law was finally passed by the 
legislature after several failures. 

Personnel records which were on file in the State De- 
partment of Education were examined to determine the 
amount of teacher turnover during the ten year period 
ending in 1953-54. Data from these records were recorded 
on work sheets, then tabulated and analyzed to determine 
the amount of teacher turnover which had occurred in the 
nineteen counties selected for investigation. Check-lists 
were prepared and given to teachers in fourteen county 
groups in order to secure data on the causes for teacher 
turnover. The investigator also interviewed twenty-three 
county superintendents to ascertain their opinions as to 





why teachers transferred or were moved from school 
to school. 

The investigation was primarily concerned with the 
amount of movement from school to school rather than the 
transfers from one system to another. It was an assump- 
tion that an unusually high shifting of teachers from school 
to school or system to system was detrimental to the 
development of a sound educational program. 

There were 2735 teachers in the nineteen counties 
involved in the investigation as to the amount of teacher 
turnover; of these there were 1582 who had taught for ten 
or more years, and these had averaged 2.22 moves each 
during the ten-year period 1944-45 to 1953-54. Only 404 
or 15.77 per cent of the 2735 teachers in the nineteen 
counties had remained in the same school for as long as 
ten years. There were 763 teachers, or 27.89 per cent of 
the total, who were new to their positions in 1953-54. A 
total of 1484 or 54.24 per cent of the teachers in the 
nineteen counties had been in their present positions for 
three years or less. In one county 78.21 per cent of the 
teachers had a tenure of three years or less in their 
present positions. 

The data indicated that turnover was highest where the 
training of the teachers was lowest. 

The 1089 teachers who replied to the check-list from 
the fourteen counties where causes for teacher turnover 
were studied indicated that 54.5 per cent of their moves 
had been made at their own request. The teachers gave 
a total of twenty-seven causes which influenced them to 
change positions. Of this number, thirteen can be con- 
sidered as being for the convenience of teachers. These 
thirteen causes accounted for 70.73 per cent of the total 
responses. : 

There were eighty-seven teachers who indicated that 
they had been transferred or dismissed against their 
wishes. Sevénth-three of them blamed local politics for 
their dismissals or transfers. 

The superintendents were in agreement with the teach- 
ers as to causes for transfers. None of the twenty-three 
superintendents assumed full responsibility for recom- 
mending teacher transfers; seven assumed joint respon- 
sibility with the board, and seven stated that the board 
assumed full responsibility. 

The investigator recommends that: 

1. Board members be elected to a staggered term for 
a period longer than two years. 

2. The county superintendents be selected by the board. 

3. Teacher groups develop codes of ethics which 
clearly define the conduct expected of teachers in the 
matter of teacher-board relationship. 

4. Boards develop and publish personnel policies which 
will lead to better teacher-board relationships. 
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SOME BASIC ISSUES UNDERLYING 
COLLEGE HONOR SYSTEMS 


(Publication No. 23,229) 


Alfred Lehman Vandling, Ed.D. 
Temple University, 1957 


This study examines basic issues inherent in the organ- 
ization and operation of honor systems at the college level. 
The purposes of the investigation were: 1. to examine the 
educational philosophies under which various honor sys- 
tems operate, 2. to analyze the purposes for which honor 
systems exist in various situations, 3. to analyze the 
operation of honor systems as a group phenomenon, 4. to 
propose various factors which need to be considered in 
order to evaluate honor systems. 

The literature on honor systems was reviewed, and 
from opinions expressed on them in various publications, 
twenty-four criteria for successful honor systems were 
formulated. By means of a rating scale devised for the 
purpose, persons in forty-one colleges and universities 
judged these criteria as indicators of successful honor 
systems. Comment was solicited for each criterion and 
for the list as a whole. 

Philosophies of honor systems were categorized into 
four types: moralistic, which considers everyone as either 
honorable or dishonorable, and honor and honesty as 
standardized uniform traits of personality; traditional, 
where past generations continue to exert influence and 
control of conduct through traditions and loyalties; legal- 
istic, where control of conduct is by some system of rules 
patterned after our legal system with its judiciaries; 
educative, which allows for individual differences in people 
and attempts to change attitudes and shape behavior ac- 
cording to a certain standard. 

Analysis was threefold: (1) to ascertain which of the 
four philosophies was represented by each criterion and 
which group phenomena were identified with each criterion; 
(2) to analyze the judgments of the criteria made by indi- 
vidual respondents; and (3) to determine the extent to 
which individual judges could themselves be identified with 
particular philosophies of honor systems. 











Findings 

The principal findings of this study were: 

1. All twenty-four criteria were acceptable to most of 
the judges. 

2. Using the four philosophies described by this study 
as underlying honor systems, six criteria were identified 
as educative, five criteria as legalistic, four each as 
traditional and moralistic, and five could not be identified 
as relating primarily to any particular philosophy. 

3. Criteria representing the moralistic philosophy 


were rated highest by the judges, the educative next highest, 


followed by the traditional and legalistic criteria. 

4. Group phenomena identified in the criteria included 
group standards, attractiveness of the group, limits, 
pressures toward conformity, structure, membership, 
and cohesiveness, 

5. Criteria receiving the lowest mean ratings had the 
greatest standard deviations indicating they represented 
basic issues for honor systems. These criteria also 
received the greatest number of comments in which the 
disagreement expressed helped to explain the ratings and 
deviations. 

6. Judging from their ratings and comments, twenty- 





three of the forty-one judges could not be categorized as 
adhering to any particular philosophy of honor systems. 
Of the twelve judges leaning definitely toward particular 
philosophies, five were educational, four were moralistic, 
two were traditional, and one was legalistic. 

7. Of the four philosophies of honor systems shown 
by this study, the moralistic and educative show the least 
relationship. Despite this fact five of the twelve judges 
rated both moralistic and educative types of criteria 
equally high. 

8. Purposes of honor systems were shown to be either 
administrative or educative. 


Conclusions 

The findings of this study allowed the following con- 
clusions to be drawn: 

1. Differences of philosophies and purposes repre- 
sented by various honor systems make it impossible to 
establish a set of criteria for honor systems suitable for 
universal usage. 

2. Honor systems were shown to be group endeavors 
and analysis of criteria for them showed the presence of 
certain group phenomena. 

3. Many persons working intimately with honor sys- 
tems were inconsistent regarding their adherence to a 
particular philosophy, that is, they did not have a well 
defined philosophy to which they subscribed either in 
principle or practice. 

4. There seem to be two kinds of issues concerning 
honor systems, those issues relating to the structure of 
honor systems such as differences in philosophy and 
practices, and those issues shown by the judging of the 
criteria for honor systems. 

5. Even though honor systems cannot be evaluated or 
even compared one to another in most instances, it should 
be possible by means of criteria such as used in this study 
to find the philosophy underlying each and to determine 
whether or not it practices that which it advocates and to 
what extent. 

It is hoped that this study will provide a basis for 
future studies in this area. Perhaps the major contribution 
of this study is the illustration of the many factors which 
must be considered before an evaluation of any honor 
system is attempted. 162 pages. $2.15. Mic 57-3528 





BACKGROUND, CHOICES, AND OPINIONS 
OF SUPERIOR MATHEMATICS STUDENTS AS 
A BASIS FOR AN ATTACK ON THE SCIENTIFIC 
MANPOWER SHORTAGE 
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Glen David Vannatta, Ed.D. 
Indiana University, 1957 


Chairman: Philip Peak 


THE PROBLEM: The scientific manpower shortage in 
the United States stands out as one of the great economic 
problems of the 1950’s. Research has centered on the 
high school science and mathematics programs because 
these are the areas from which potential scientists gen- 
erally emerge and because the high school is the period 
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during which many of the decisions are made pertaining 
to vocational choices. 

The fundamental question of the study is: What are the 
factors and the significance of those factors that charac- 
terize and contribute to the high school background and 
higher educational objectives of superior mathematics 
students ? Questions which bear on this basic one are: 

(1) Are potential scientists, engineers, and mathematicians 
who are recent high school graduates continuing their 
formal education in college? (2) What vocational choices 
are being made by students with high scientific potential ? 
(3) What are the factors that influence these vocational 
choices? (4) What factors develop interest in mathematics 
and science ? 


SOURCES OF DATA AND PROCEDURES: At the inception 
of the study it was desired that a group of recent high 
school graduates with high scientific potential be selected 
to participate in the study. Such a group was found in 

those who qualified for the final examination in Compre- 
hensive Mathematics, a section of the Indiana State High 
School Achievement Program. The span of years chosen 
was 1952, 1953, 1954, and 1955. 

A questionnaire was formulated to ascertain information 
from the group that would bear on the problem. A prelim- 
inary try-out was made and the instrument refined. On 
September 1,1955, the final form of the questionnaire was 
mailed to the participants from which there were 327 
usable responses. The data were coded and transfered to 
IBM cards for facile handling. 


FINDINGS: The participants in this study were selected 
because there was reason to believe they possessed high 
scientific potential. The findings confirmed this belief to 
a very high degree in that 76.58 percent of all respondents 
had made vocational choices that were classified as being 
in the science areas. 

A very high percent of the respondents had attended or 
were attending college; 96.64 percent were reported in 
this group. Interest in mathematics and science was very 
high as indicated by the data showing 98.47 percent rated 
mathematics interest as high and 82.56 percent rated 
science interest as high. 

The mathematics teacher was ranked as having by far 
the greatest influence on stimulating interest in mathe- 
matics and/or science. The dominant factors which influ- 
enced the decision of college major were the high school 
teacher, the father, and success in school work. Special 
talent and the promise of good income were important as 
secondary factors. 

Respondents felt that the most important things the 
high school could do to encourage more able students to 
continue their education in college were to vitalize teaching 
and provide more and better individual counseling. 


CONCLUSIONS: 1. The high school teacher has paramount 
influence on the development of interest among superior 
students in the fields of science and mathematics. The 
high school teacher also has greatest influence on the 
choice of college major and hence vocation made by supe- 
rior mathematics students who have been under their 
guidance. 











2. Parents have great influence on the higher educational 
plans of their children, but are second to the teacher 
except in the actual decision to go to college. 


3. Between 1952 and 1955 there has been a significant 





increase in the percent of potential scientist and engineer 
personnel who, after high school, have chosen science 
areas. Engineering accounts for about one-half of this 
increase. 


4. The most appealing facets of scientific work are the 
mental stimulation, the challenge of the unknown, and the 
creative opportunities offered. 


9. The attack on the problem of scientific manpower 
shortages focuses on the secondary school teachers of 
science and mathematics. The problem will not be solved 
simply by providing more and better services, more and 
better equipment, more and effective publicity, and more 
scholarships in number and value. The heart of the solu- 
tion lies in the development of a corps of well-trained 
enthusiastic, stimulating, and diligent teachers of science 
and mathematics. An environment that produces high 
morale and adequate financial rewards will be necessary 
to achieve the desirable climate that will attract and hold 
such teachers in the profession. 

211 pages. $2.75. Mic 57-3529 
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CLASS SIZE IN THE CLASSIFIED PUBLIC HIGH 
SCHOOL DISTRICTS OF MISSOURI, 1955-56 


(Publication No. 22,771) 


Imon Dalton Bartley, Ed.D. 
University of Missouri, 1957 


Supervisor: W. W. Carpenter 


PURPOSE: To establish reasonable standards with which 
to compare the class size in Missouri Schools; to 
determine the class size in the classified high school 
districts of Missouri; and to find to what extent the class 
size varied from the standards established for compar- 
ison. 


METHOD OF RESEARCH: Data from which to establish 
standards for comparison of class size were obtained 
from published recommendations and regulations of 
accrediting associations; from a study of state accred- 
itation practices and standards published by the United 
States Office of Education; from Missouri school laws 
and practices of the Missouri State Department of Edu- 
cation; from other research studies; and from published 
opinions of professional educators. 

Class size data for each of the classified high school 
districts were obtained from reports on file with the 
Missouri State Department of Education. 


SUMMARY: 
(1) Standards of comparing class size 
a. Below Optimum Size--fewer than 20 pupils 
b. Above Optimum Size--40 or more pupils 
c. Optimum Size--20 to 39 pupils. 


(2) Thirty-three percent of the high school classes but 
only five per cent of the elementary school classes 
were Below Optimum Size. 


(3) Eight per cent of the high school classes and 11 per 
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cent of the elementary school classes were Above 
Optimum Size. 


(4) Of the high school classes 51 per cent in the Class A; 
35 per cent in the Class AA; 24 per cent in the Class 
AAA, exclusive of Kansas City and the City of St. 
Louis; and 9 per cent in Kansas City and the City of 
St Louis school districts were Below Optimum Size. 


(5) Of the elementary school classes in the classified 
high school districts, 9 per cent in the Class A; 5 per 
cent in the Class AA; 4 per cent in the Class AAA, 
exclusive of Kansas City and the City of St. Louis; 
and fewer than one-half of one per cent in Kansas 
City and the City of St. Louis were Below Optimum. 


(6) Approximately 59 per cent of the high school classes 
and 84 per cent of the elementary school classes in 
the classified high school districts of Missouri were 
Optimum Size, with 20 to 39 pupils. 


CONCLUSIONS: 

(1) Many of the Class A and some of the Class AA and 
Class AAA high school districts had too few high 
school pupils to permit a minimum offering with 
classes of Optimum Size. | 


(2) Teachers in some districts, particularly in the Class 
A school districts, and in some subject areas could 


teach more pupils if there were more pupils enrolled. 


(3) With organization of the smaller high school districts 
into fewer and larger districts, the high school offer- 
ing could be increased and the number of Optimum 
Size classes increased with the same or fewer teach- 
ers. : 


(4) With organization of the smaller high school districts 
into fewer and larger districts, the number of Opti- 
mum Size elementary school classes could be in- 
creased to some extent with the same number of 
teachers; but the possible increase in Optimum Size 
classes would not be comparable to that possible in 
the high schools. 


(5) Present state regulations in Missouri are not strin- 
gent enough to prevent Above Optimum Size classes 
in some school districts, particularly in the elemen- 
tary grades. 193 pages. $2.55. Mic 57-3530 


SOME SUGGESTIONS FOR THE IMPLEMENTATION 
OF THE MISSOURI PUBLIC SCHOOL AUDIT LAW, 1955 


(Publication No. 22,769) 
Jack Metzler Flint, Ed.D. 
University of Missouri, 1957 


Supervisor: J. S. Maxwell 


PURPOSE: The major purpose was to secure and present 
auditing data which would serve as an information source 
to local school officials in the administration and im- 
plementation of the school audit law. 


METHOD OF RESEARCH: Literature pertaining to au- 





diting practices and procedures was thoroughly studied 
in an attempt to determine the essential criteria of a 
satisfactory public school audit program. In an effort 
to support or refute the criteria presented, the findings 
were compared with the legal provisions and other regu- 
lations concerned with public school auditing in the 
forty-eight states, and with the auditing practices found 
in thirty-five AAA classified Missouri school districts. 
The materials relative to the legal provisions and regu- 
lations of the various states were secured through the 
media of personal letters addressed to the responsible 
state auditing agencies, while the other materials were 
secured through personal interviews with administrative 
officials of the school districts concerned. 


SUMMARY: A summary of the information obtained pro- 
vided support for the following criteria: 


(1) The purposes for which audits of public school funds 
are made should be much broader than merely that 
of the safeguarding of funds. 


(2) The authority and responsibility in connection with 
the audit should be definitely established and penal- 
ties for nonperformance should be imposed. 


(3) From the point of view of audit frequency, the annual 
audit is preferred. 


(4) The audit should be an independent, external post- 
audit. 


(5) The auditor should be competent and properly qual- 
ified. 


(6) The audit should not be in conflict with educational 
policy. 


(7) Certain definite understandings between the auditor 
and the client are necessary to insure the success 
of the audit, and such understandings are best pro- 
vided for through the use of a written contract. 


(8) Although the audit should involve certain basic data 
and procedures, and should embrace all requirements 
under standards for such an audit examination as 
established by law or the responsible state auditing 
agency, there should be no fixed pattern of auditing 
procedure, 


(9) A written report should be made for each audit 
performed. Copies of this report should be filed 
with the responsible parties concerned, and the 
contents made available to the public. 


SUGGESTIONS AND RECOMMENDATIONS: Suggested and 
recommended auditing practices and procedures con- 
cerning the following were presented: 


(1) Suggestions for boards of education and school ad- 
ministrators 


a. Responsibility and authority 
b. Purposes of the audit 

c. Frequency of the audit 

d. Audit personnel 

e. Employing the auditor 


f. Basic understandings between the auditor and the 
client 
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g. Cooperation with the auditor 
h. Audit reports 
i. Miscellaneous 
(2) Check lists of auditing procedure 
a. An examination and analysis of sources of income 
b. Verification of disbursements 


c. Reconciliation of budget items with actual receipts 
and disbursements 


d. A report of budget procedures 


e. An examination of legal authorization for expend- 
itures. 


f. An examination of board minutes, insurance poli- 
cies, contracts, and deeds to real estate 


g. Verification of assets and liabilities 
h. An analysis of bonded indebtedness 


i. An examination of capital assets, inventories, 
surplus accounts, and vouchers payable 


j. Verification of all accounts paid through examina- 
tion of vouchers 


k, A statement of whether or not the fiscal affairs of 
the district have been administered according to 
law 


1. An evaluation of the accounting system 
252 pages. $3.25. Mic 57-3531 


AN INVESTIGATION OF THE PURPOSES, 
ORGANIZATIONAL AND ADMINISTRATIVE PRACTICES, 
PROBLEMS, AND VALUES OF THE ASSEMBLY 
PROGRAM IN THE SENIOR HIGH 
SCHOOLS OF PENNSYLVANIA 


(Publication No. 22,860) 


Charles Joseph Moore, Ed.D. 
University of Pittsburgh, 1957 


The purpose of this study is to investigate and summa- 
rize the purposes, the organizational and administrative 
practices, the problems, and the values of the assembly 
program in the senior high schools of the State of Penn- 
sylvania, based on the opinions of the high school principals 
or persons designated by the principals to supply this 
information. 

The normative survey method of research by means of 
a questionnaire was used in this study. This was consid- 
ered necessary because it was desired to survey all the 
senior high schools scattered throughout the State of 
Pennsylvania, The facts gathered by the survey, plus the 
subjective comments of the respondents, are used as the 
body of this study. 

The important findings as a result of this study are as 
follows: 


1. The most important purpose of the assembly was 
thought to be educational-cultural. 





2. The average length of time used for the assembly 
period was 44.5 minutes. 


. The most popular plan was to hold at least one 
assembly a week. 


. The assembly was scheduled as a regular part of 
the school program in 50 out of the 142 schools 
studied. 


. Friday was the most preferred day for holding the 
assembly, and the first period in the day was se- 
lected as the time for the assembly. 


The practice of evaluating the assembly is not used 
to any great extent. 


. The majority of the schools require teachers to 
attend assemblies, and to sit with their students in 
specified sections where attendance of the students 
is checked, 


. The practice of having the assembly financed by the 
school board is becoming more popular. 


. The most pressing problems connected with the 
assembly were arranging appropriate programs, 
the problem of time, planning and organization of 
programs, and having the place and equipment for 
holding the assembly. 


. The important values of the assembly were: it 
helped in the social and educational growth of the 
pupils; it helped to develop loyalty and gave stu- 
dents a feeling of belonging; and it helped the 
community by improving the attitude and behavior 
of future citizens. 


The conclusions drawn as a result of this study indicate 
that the assembly has taken its place in the school program 
as an activity that is worth-while, and one that is serving 
its purpose in the education of the students. The assembly 
offers the most effective and best aid to an all-around 
educational and social growth to be found in the programs 
of the modern high schools of Pennsylvania. Good as- 
semblies eliminate discipline problems and can be said to 
be an effective agent in helping to develop responsible 
citizens. However, if the assembly is worthy of being 
included in the educational programs of our schools, it 
should be made subject to a definite plan of evaluation. 

Educators recognize the fact that it is impossible to 
isolate the school from community and home life. Students 
must partake of all three of these. The assembly in the 
senior high schools is one of the best.facets of our educa- 
tional program in bringing about a closer, more itimate 
relationship among these three elements. The assembly 
can be said to be one of the most democratic activities 
and experiences offered to the students of our educational 
system today, if they are given the responsibility of 
helping to plan the activity, to participate in it, and fre- 
quently permitted to preside over the assembly. 
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CAREERS OF 554 PUBLIC SCHOOL SUPERINTENDENTS 
IN ELEVEN MIDWEST STATES 


(Publication No. 22,395) 


Clyde McMahon Morris, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Russell T. Gregg 


Statement of the Problem 


An analytical study was undertaken of the careers of 
public school superintendents to determine certain general 
and divergent characteristics of those careers. 


Procedure 


In May, 1953, questionnaires requesting information 
about their careers were submitted to 882 superintendents 
in eleven midwest states. Usable responses were obtained 
from 554 superintendents in Illinois, Indiana, Iowa, Kansas, 
Michigan, Minnesota, Missouri, Nebraska, North Dakota, 
South Dakota, and Wisconsin. Only superintendents of 
schools employing 25 or more teachers participated in 
this study. 

Comparisons of various aspects of the administrative 
career were made on the basis of the size of the system 
over which the superintendent had jurisdiction in the last 
position and of the state in which that position was held. 

The study included five major divisions: (1) the last 
administrative position, (2) the next-to-the-last position 
and other positions held prior to the last, (3) the first 
administrative position, (4) pre-administrative experience, 
and (5) the administrative careers of 20 selected super- 
intendents. 


Results 


Analysis of the data indicates that the career of the 
typical superintendent began after almost five years of 
teaching experience. His initial administrative position 
was a secondary principalship with jurisdiction over about 
15 teachers. The typical superintendent launched his 


administrative career at the age of approximately 26 years. 


His formal training at that time included only the Bache- 
lor’s degree. The average superintendent remained in the 
initial position for about four years. 

Before assuming the last position the average super- 
intendent held three administrative positions spanning a 
period of nearly 14 years-about 4.5 years per position. 

In the next-to-last position the typical superintendent had 
jurisdiction over nearly 60 teachers. He remained in that 
post for about six years. 

The last administrative position was taken by the 
average superintendent at the age of 41 years. Although 
the last position was obtained typically from outside the 
system, nearly one-third of the superintendents were 
promoted to the last post from within the system. The 
average superintendent held a Master’s degree upon taking 
the last position, and he showed little evidence of ad- 
vancement toward the doctorate. 


Conclusions 


Comparison of the typical administrative career with 
those of superintendents who, as of May, 1953, occupied 





positions grouped according to the size of the school 
system indicates that while there appears to be a general 
pattern of professional advancement, there are marked 
deviations from the average picture. 

There is a positive and consistent relationship between 
many aspects of the careers of administrators and the size 
of the school systems administered by superintendents in 
their last position. The largest superintendencies were 
held by administrators whose careers, as a group, showed 
the most marked departure from the norm. The smallest 
superintendencies were held by administrators whose 
careers revealed deviations from average, but not so great 
as those of superintendents in the largest systems. 

Twenty superintendents were selected for comparative 
study on the basis of their ages upon taking the last posi- 
tion. Ten of them were the oldest and ten were the young- 
est of all superintendents whose last superintendencies 
were in systems employing 100 or more teachers. Although 
positive conclusions should not be made on the basis of 
so small a sampling, it is apparent that the oldest admin- 
istrators advanced to larger superintendencies with 
higher salaries than did the youngest administrators. It 
is further evident that the oldest superintendents held a 
greater number of administrative positions, more often 
moved from state to state, and had attained a greater 
extent of professional preparation than had the youngest 
superintendents. There is little difference between the 
two groups in the ages at which the administrative career 
was begun or the types of initial administrative positions 
held. 294 pages. $3.80. Mic 57-3533 


SELECTION PROCESSES FOR PRINCIPALSHIP 
POSITIONS: WITH EMPHASIS ON SEVEN CITY 
SCHOOL SYSTEMS IN OHIO 


(Publication No. 22,805) 


Hugh Stanley Morrison, Ph.D. 
The Ohio State University, 1957 


The selection of competent personnel for “principal- 
ship” positions (principal, assistant principal, and cadet 
principal) is considered to be one of the most pressing 
needs of a school district. A determination of the extent 
to which formal principalship selection processes (those 
having clearly defined procedures) are meeting this need 
was the basic purpose of the study. Although the study 
was mainly concerned with Ohio, and particularly with 
seven Ohio city school districts, it was broadened to 
include supplementary information about school systems 
outside Ohio. 

Information about selection processes in Ohio was 
obtained mainly from a review of the literature, admin- 
istrative staff bulletins, field visits to seven school sys- 
tems which included interviews with 59 different persons 
responsible for the conduct of the processes, and mail 
inquiries returned by 266 applicants in the seven school 
systems. On-the-job performance ratings for 81 success- 
ful applicants (appointees) in the seven school systems 
were also obtained. Information about selection processes 
outside Ohio was mainly obtained from a review of the 
literature and from mail inquiries returned by forty-five 
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school systems in cities having populations of 100,000 or 
over, 

There are eleven city school systems in Ohio which 
have developed formal processes to select applicants for 
principalship positions, and used them one or more times 
since 1948, most frequently in the selection of cadet prin- 
cipals. In general, the formal processes involve (1) se- 
curing evaluative evidence from a variety of sources and 
by more than one means, (2) gaining the assistance of dif- 
ferent persons in the appraisals, and (3) securing an im- 
portant part of the evaluative data from professional edu- 
cational persons or agencies outside the system. 

The components of the selection processes generally 
consist of (1) an essay examination; (2) an objective test; 
(3) an interview or oral examination by a committee or 
panel; and (4) a field rating and/or related evidence. 

A synthesis of the results of all components serves as 

the basis for determining an applicant’s total fitness for 
selection. Applicants from among those having the highest 
evaluations are ordinarily recommended to the board of 
education by the superintendent of schools for appointment 
to principalship positions. 

Almost all of the appointees chosen by means of the 
selection processes in seven school systems are rated by 
their central-office superiors as average or above in on- 
the-job administrative performance. By using the ratings 
as the criterion, the validity of the synthesized results of 
all weighted selection components in four systems is 
determined to be relatively moderate (between low and 
high). 

Investigation indicates that the selection processes 
assist superintendents of schools in discovering competent 
persons for principalship positions, provide a ready source 
of competent persons for filling future vacancies, permit 
teachers within the system to take initiative in seeking 
promotion, are relatively well received by members of 
the administrative and teaching staffs, and have decidedly 
more advantages than disadvantages. 

Thirty-one of the forty-five responding school systems 
outside Ohio use formal processes to select applicants for 
one or more principalship positions, most frequently for 
the position of assistant principal. The procedures are 
similar to those of the eleven Ohio school systems and 
are regarded as a satisfactory method of selecting com- 
petent personnel for principalship positions. 

The seven Ohio city school districts emphasized in the 
report are Alliance, Canton, Cincinnati, Hamilton, Lorain, 
Mansfield, and Warren. The Bureau of Educational 
Research at the Ohio State University has worked in close 
relationship with these districts in their development of 
selection programs. 337 pages. $4.35. Mic 57-3534 





A PROPOSED PLAN FOR A NATIONWIDE 
CONTINUOUS SCHOOL CENSUS 


(Publication No. 22,772) 


Kenneth D. Oliver, Jr., Ed.D. 
University of Missouri, 1957 


Supervisor: W. W. Carpenter 


Purpose: To describe continuous school census systems 
and practices in certain selected states and | 
cities; and then, in the light of these findings, 
to formulate a plan for a nationwide continuous 
school census to be administered uniformly in 
the forty-eight states. 


Method of Research: Data for the study were obtained (1) 
from the published writings of continuous school 
census specialists; (2) Information Blanks re- 
turned from the Chief State School Officers in 
six selected states; and (3) Information Blanks 
returned from the superintendents of schools in 
thirty-six selected cities over 100,000 in popu- 
lation within the continental United States. 


Conclusions: 
State Level 


. There was an apparent need for a nationwide 
continuous school census. This need was 
manifest in existing inequalities of education- 
al opportunity. 





. The several states seemed to be in a rudi- 
mentary stage of development as concerned 
the establishment of uniformity of procedures, 
uniformity of forms and records, and uni- 
formity of reporting continuous school census 
information. 


. Although state departments of education 
seemed to be aware of the importance of re- 
sponsibilities of state-school census division 
personnel, few were aware of the importance 
of a systematic organization of personnel for 
carrying out these responsibilities. 


. State departments of education appeared to 
be assuming a leadership role in assisting 
local school districts to develop workable 
continuous school census systems. 


State departments of education were cognizant 
of the value of using continuous school census 
data as a basis for state-wide educational 
planning. 


. State departments of education apparently 
considered the continuous type school census 
indispensable in extending the advantages 
of universal education more uniformly to all 
children in the states. e 


City Level 


. The several city-school systems maintained 
continuous school census systems that were 
marked by extreme procedural diversity. 
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. There was no apparent basis for compara- 
bility between city-school census division 
staffs, as regarded size, composition, person- 
nel responsibility, or division of functions. 


. There was little uniformity of continuous 
school census forms and records used, and 
even less uniformity in reporting continuous 
school census information to state depart- 
ments of education and/or intermediate 
administrative units. 


. The potential value of continuous school cen- 
sus data in projecting future educational needs 
was not questioned. 


. Most of the persons who cooperated in the 
study were concerned over keeping the cen- 
sus continuous and accurate. 


. The continuous school census appeared to be 
the only feasible solution to the problem of 
keeping track of migrating children in and 
around large urban areas. 


The published writings of continuous school census 
specialists seemed to be in reasonable agreement on 
the following principles: 


1. The continuous type school census should re- 
place allother types of school census now in use. 


The continuous school census should be used as 
a basis for present and long-range educational 
planning. 


The basic authority for the establishment and 
maintenance of the continuous school census 
should be found in the statutory enactments of 
the several state legislatures. 


State departments of education should assume 
the initial responsibility for the establishment 
and maintenance of state-wide continuous school 
census systems. 


State departments of education should possess 
such school-census personnel organization as 
will enable them to assume the leadership in 
assisting local school districts with the estab- 
lishment and maintenance of efficient continuous 
school census systems. 


A continuous school census system should in- 
clude all children within the specified census 
ages, resident in a given area. 


. Uniformity of continuous school census forms, 
records, and procedures should prevail. 


The essence of the continuous school census 
should be found in the variety of methods and 
techniques that is utilized in keeping it up-to- 
date. 274 pages. $3.55. Mic 57-3535 





THE FOUNDATION, ORGANIZATION, AND 
DEVELOPMENT OF THE CATHOLIC AUDIO-VISUAL 
EDUCATORS ASSOCIATION: AN ADMINISTRATIVE 
PATTERN FOR THE ORGANIZATION OF A 
SPECIALIZED AUDIO-VISUAL ASSOCIATION 


(Publication No. 22,731) 


John H. O’Meara, Ed.D. 
New York University, 1957 


The purpose of this study is to trace the foundation, 
organization, and development of the Catholic Audio-Visual 
Educators Association, often referred to as CAVE. In 
delineating the type of professional association needed to 
service the specialized audio-visual instructional re- 
quirements of Catholic educators, it is intended to be of 
historical value to Catholic educators and to audio-visual 
personnel in public school systems. The document sug- 
gests for the benefit of other religious education and 
intergroup education agencies a possible administrative 
pattern for the establishment of a specialized audio-visual 
association of comparable nature and scope. 

The emergence of the Catholic Audio-Visual Educators 
as an association is indicated. In compiling data, reliance 
is placed upon such primary sources as personal inter- 
views with association leaders, written questionnaires 
completed by present and former participants in associa- 
tion programs, organizational documents, press releases, 
official pamphlets, and articles in periodicals. Prelimi- 
nary and background material leading to the formation of 
the association is given as a prelude to the historical 
account of the group’s actual establishment, organization, 
and development from 1952-56. Using other primary 
sources relating to twelve Protestant, Jewish, and inter- 
group organizations, the study points up similarities and 
differences existing in the types of audio-visual programs 
sponsored by non-Catholic religious organizations and by 
intergroup agencies. Through the application of combined 
inductive and deductive reasoning the extent to which an 
administrative pattern for an audio-visual association 
serving a religious or an intergroup agency differs from 
one serving a public school system is shown by comparing 
religious, intergroup, and public school audio-visual aids, 
audio-visual program practices, and basic audio-visual 
publications. Thus on the basis of the formative years of 
experience of the Catholic Audio-Visual Educators as well 
as related comparative information, recommendations are 
presented for an organizational pattern functional to the 
establishment of a comparable new audio-visual associa- 
tion. 

One of the principal results of this study is the repeated 
indication that the Catholic Audio-Visual Educators Asso- 
ciation is rendering in the Catholic field, so rich in sym- 
bolism, color, visible signs, and general audio-visual 
heritage, a professional service unavailable through any 
other existing medium. It attains this objective not be- 
cause of service deficiencies in other national associations 
but rather because of the unique and highly-specialized 
instructional requirements of the educational system of 
the Catholic Church. In order to meet these fully-recog- 
nized specialized objectives, Catholic educators surveyed 
and explored, designed and revised, and formulated and 
developed a professional audio-visual society of their own 
to function in cooperation and conjunction with other 
national associations related in general purpose. This 
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first-hand experience of educators in one specialized 
religious field should be of invaluable suggestive assist- 
ance to other religious education agencies and intergroup 
organizations contemplating the need for a new national 
audio-visual association similar to the Catholic Audio- 
Visual Educators. The proposed administrative pattern 
involves structural flexibility and provides for practical 
adaptation in terms of the particular purposes of special- 
ized religious groups and intergroup agencies. 

Although striving to be of maximum audio-visual serv- 
ice to as many Catholic teachers as possible, the associa- 
tion has been subject to the same types of ever-present 
human and organizational imperfections as have similar 
national groups. Having evolved well beyond the years of 
survey exploration and formative effort, the youthful 
society offers much evidence of acquired facility of 
national operation. The Catholic Audio-Visual Educators 
have been successful in focusing national attention upon 
the instructional value of audio-visual media, in estab- 
lishing a national audio-visual instructional bond, in 
disseminating information concerning the sources and 
availability of materials, in calling national attention to 
the significance of proper utilization techniques, and in 
instituting the machinery of continuing evaluation from the 
viewpoint of Catholic educational philosophy. 
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THE PARENT-TEACHER CONFERENCE 
AS A REPORT OF PUPIL PROGRESS 


(Publication No. 23,923) 


Milton Ernest Ploghoft, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Leslie L. Chisholm, Ph.D. 


THE PURPOSE AND PROCEDURE OF THIS STUDY 


The purpose of this study has been to determine the 
practices and procedures employed in the organization, 
administration, and use of the parent-teacher conference 
as a means for reporting pupil progress in selected Ne- 
braska elementary schools. 

Information for the study was obtained by personal 
interviews and by questionnaire. Administrators provided 
information concerning the organization and administration 
of the conference plans. Classroom teachers provided 
information concerning their professional backgrounds, 
the major topics discussed in individual conferences, and 
their opinions regarding the effectiveness and value of 
the conference method of reporting pupil progress. 

Certain areas in the administration of pupil progress 
which are closely related to the parent-teacher conference, 
such as marking, promotion, and the use of conventional 
report cards, also were considered in this study. 


RESULTS OF THE STUDY 


The following conclusions were drawn: 
1. The parent-teacher conference programs for 


reporting pupil progress were usually organized 
in the following manner: 





. Administrators and teachers were responsi- 
ble for the original planning that led to adop- 
tion of the conference. 


. Parents were seldom involved in the planning 
that led to the adoption of the conference 
method. 


. The conference plan was introduced into all 
schools of a system simultaneously about as 
often as it was introduced gradually into the 
schools of a system. 


. Parent-teacher conferences were usually pro- 


vided once each semester and were scheduled 
at the close of the first and third quarters of 
the school year. 


Conferences were usually scheduled during the 
school day with evening sessions provided when 
necessary. 


. Fifteen minutes was the amount of time most 


commonly allotted for individual conference 
sessions. 


. Conventional report cards were continued as a 


part of the progress report in most cases. 


. Teachers and administrators agreed that the 


conferences were desirable. 


. Conference plans have received favorable 


acceptance by parents in all schools of this 
study. 


. Parent attendance at conferences is usually 90 


percent. 


. Teachers agreed that exclusion of the child from 


active conference participation is desirable. 


. There was a variety of practice and opinion 


concerning the matter of evaluating a pupil’s 
work on the basis of other pupils in the class, 
rather than on an individual pupil basis. 


. Marking and reporting systems did not neces- 


sarily reflect the philosophies of the school 
personnel using them. 


. Non-promotion rates were low; about one per- 


cent of all pupils were retained. 


. Teachers with less than four years of college 


preparation expressed as much confidence in 
their ability to participate in the conferences 
as did teachers who had bachelor’s degree. 


Samples of the pupil’s daily work was the type 
of material most commonly used by teachers 

as they prepared for conferences. Anecdotal 
records, cumulative records, and other sources 
of information were seldom used. 


. The conference plans of the several schools 


seemed to be (a) limited as to time provided, 
(b) lacking in parent participation in conference 
planning and evaluation, (c) effective in terms 
of promoting better home-school relationships, 
and (d) in need of programs for preparation of 
parents and teachers for conference participa- 
tion. 
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RECOMMENDATIONS 


. The teacher should consider a variety of materials in 
conference preparation. 


. Teacher training institutions should continue to give 
attention to the preparation of teachers for working 
closely with parents. 


. Parents should be involved in many areas of education- 
al planning, particularly those areas which directly 
affect the parent as does the pupil progress report. 


- Administrators should accept increasing responsibility 
for the initiation of local programs of inservice prepa- 
ration of teachers and parents for joint study and ac- 
tion directed toward mutually accepted educational 
objectives. 186 pages. $2.45. Mic 57-3537 


ATTITUDES AND OPINIONS OF SCHOOL BOARD 
MEMBERS IN NEBRASKA CONCERNING THE DUTIES 
AND RESPONSIBILITIES OF BOARDS OF EDUCATION 


(Publication No. 22,840) 


James C. Porterfield, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Dr. Merle A. Stoneman 


The purpose of this study was to determine the extent 
of understanding and acceptance or rejection of certain 
fundamental duties and responsibilities of boards of edu- 
cation. A major part of the study was a review of the 
literature to determine a selection of fundamental duties 
and responsibilities of boards of education which are gen- 
erally accepted by the authorities in the field of school 
administration. Eighty-four (84) principles were selected 
in the areas of School District Organization, School Board 
Organization, Curriculum, Personnel, School Plant, Busi- 
ness and Finance, and Public Relations. 

The data used in the study were limited to and received 
from members of boards of education in the 135 Class III 
school districts in Nebraska. Opinionaires were sent to 
810 members of boards of education and responses were 
received from 498. This represented at least one response 
from each Class III district in the state. 


Findings 





There was some disagreement with almost every prin- 
ciple listed and in most instances there were some who 
had formulated no opinion about the desirability of the 
principle. 

Analysis reveals that 80% or more of the respondents 
were in agreement with the authorities on 65 of the 84 
principles. 

Twenty per cent (20%) or more of the respondents were 
not in agreement with the authorities on 19 of the 84 prin- 
ciples. 

Disagreement with the greatest proportionate number 
of principles was in the area of Curriculum. The second 
highest was in the area of Business and Finance. 


Conclusions 





1. The majority of the members of boards of education 
in Class III school districts expressed agreement with 
the majority of the selected principles of school adminis- 
tration as related to the duties and responsibilities of the 
board of education. 

2. There is, however, sufficient lack of agreement on 
a number of the principles to hamper good educational 
programs. 

3. Board members in Nebraska seem to possess their 
greatest degree of knowledge and understanding in the 
areas of School Plant and Public Relations. 


Recommendations 





It is urgently recommended that every individual, 
organization, and institution interested in the public school 
initiate a program of learning experiences which is de- 
signed and planned to develop among all school board 
members a knowledge and understanding of their duties 
and responsibilities and a clear concept of desirable and 
acceptable practices. 193 pages. $2.55. Mic 57-3538 


ADMINISTRATIVE. POLICIES AND PRACTICES FOR 
TEACHER TRAINING INSTITUTIONS AS SELECTED BY 
A COMPARISON OF RESPONSES OF SENIOR 
STUDENTS IN A TEACHER TRAINING INSTITUTION 
WITH EXPERTS IN SCHOOL ADMINISTRATION 


(Publication No. 22,841) 


Charles D. Shipman, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Merle A. Stoneman, Ph.D. 


Purpose and Procedure of the Study 








The purpose for this research was to determine the 
administrative policies and practices governing a teacher 
training institution which would provide the best adminis- 
trative framework for an effective teacher training pro- 
gram. | 
The first step in carrying out the research was to study 
the policies and practices employed in the administration 
of five leading teacher training institutions in the Midwest. 
This study was accomplished through a series of personal 
interviews with administrative officials on the campus of 
each of the five institutions. 

The policies and practices revealed through the inter- 
views were incorporated in a questionnaire which was 
submitted to 246 seniors in a teacher training institution 
other than one of the five studied, and to a jury of experts 
in school administration. The questionnaire was composed 
of two sections. The first section listed the various poli- 
cies and practices employed by the five institutions in 
thirty-six areas relating to student affairs. The second 
section listed policies and practices pertaining to twenty 
areas other than those relative to student affairs. Both 
the senior and the administrative experts responded to 
section one while section two received only the response 
of the authorities in administration. 

The fifty-six areas making up the total questionnaire 
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were phases of the several elements of administration. 
These elements, as listed by Sears, and Grieder and 
Rosenstengel, included planning, organizing, directing, 
coordinating, budgeting, controlling, and staffing. 

The results of the responses to the questionnaire were 
revealed in a series of ninety-two tables. Thirty-six 
tables contained the senior responses to section one of the 
questionnaire while the responses of the administrative 
experts to both sections were contained in fifty-six tables. 
Each table indicated the number of responses and the 
percentage of response to each of the policies or practices 
listed in the area. 

A suggested list of administrative policies and practices 
for the various areas as determined by a comparison of 
the responses of the seniors and/or the administrative 
experts is found in the concluding chapter. 


Conclusions and Recommendations of the Study 
The results of the study indicated that: 


1. A significant degree of similarity exists between the 
responses of the seniors and the administrative ex- 
perts in the areas of “Entrance Interviews,” “Meet- 
ings with Adviser,” “Health, Speech, and Hearing 
Tests,” “Campus-wide Coeducational Social 
Activities,” “Dormitory Council,” “Student Par- 
ticipation on Curriculum Committee,” “Certification 
Procedures,” “Placement Interviews,” “Inter- 
Fraternity Council,” “Admission to Graduate Work,” 
“Entrance Tests,” “Choice of Courses,” “Coordi- 
nation of Religious Activities,” and “Graduate 
Advisory Policies.” 





A significant degree of difference between the re- 
sponses of the two groups exists in the areas of 
“Social Activities in Organized Houses,” “Organized 
Religious Groups,” *Placement Bulletins,” and 
“Student Teaching.” 


The responses of the two groups did not lend them- 
selves to any definite interpretation in several areas 
inasmuch as they were rather evenly distributed 
among several of the policies or practices listed. 


. A significant degree of similarity existed among the 
responses of the administrative experts to section 
two of the questionnaire in the areas of “Curriculum 
Committee,” “Student Affairs,” “Line of Authority of 
the College of Education,” “Rights and Freedoms,” 
“Advancement and Professional Growth,” “Teacher 
Placement,” “Budget Preparation,” “Student Teach- 
ing and the Laboratory School,” “Summer Sessions,” 
“Tenure,” “Sick Leave and Leaves of Absence,” 
“Graduate Study,” “State Department of Public 
Instruction,” and “Audio-Visual Bureau.” 


. No particular policy or practice was preferred by a 
majority of the experts in six of the areas listed in 
the second section of the questionnaire. 
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SELECTED PERSONNEL POLICIES AND PRACTICES 
USED IN BUSINESS AND INDUSTRY AND THEIR 
IMPLICATION FOR EDUCATIONAL ADMINISTRATION 


(Publication No. 23,121) 


Edwin Dillon Stevens, Ph.D. 
The University of Connecticut, 1957 


The problem was to determine whether educational 
administration should adapt any business and industrial 
personnel policies and practices from the following areas 
of personnel administration: 

1) Organization of the Personnel Function 

2) Personnel Policy 

3) Merit Rating 

4) Induction of the New Employee 

5) Communication Within the Organization. 

Business and industrial personnel policies and prac- 
tices, within the areas selected, were determined through 
a survey of the extensive literature in this field. These 
facts were then presented, in questionnaire form, to a 
sampling of personnel administrators in Connecticut 
industry. They were asked to answer and criticize the 
questionnaires as to content and form. 

The questionnaires were then adapted for a survey of 
Connecticut public school superintendents. The adaption 
consisted of rephrasing certain terms, eliminating indus- 
trial practices that did not apply to education, adding some 
items that would apply to education, and asking super- 
intendents for an opinion of the practice (concerning its 
adaption for educational administration) along with stating 
their present practice. Ninety-four questionnaires were 
then sent to all Connecticut superintendents of schools 
employed by a single board of education. Forty-seven 
superintendents received one type of questionnaire dealing 
with the organization of the personnel function, personnel 
policy, and merit rating; the other forty-seven received 
a questionnaire dealing with induction of new teachers and 
communication within the school system. 

The facts concerning the selected policies and practices 
valued by business and industry were also evaluated by five 
labor union leaders in the State of Connecticut. A list of 
these policies and practices was compiled and orally pre- 
sented to each one during a personal interview. If he 
desired, each union leader was asked to comment on the 


- policy or practice and criticize it from a union point of 


view. 

A survey of the literature in school personnel admin- 
istration was carried out in order to discover opinions 
of leaders in school personnel administration and to gain 
a proper perspective of Connecticut school system per- 
sonnel practices in relationship to such practices in other 
systems throughout the country. 

This study revealed that the teacher personnel function, 
in an overwhelming majority of school systems throughout 
Connecticut and the United States, is an incidental consid- 
eration of school administration. Both the literature and 
survey results showed this function as just beginning to be 
recognized. Education is actually years behind business 
and industry. 

Most Connecticut school systems, along with industrial 
management, recognized the importance of personnel pol- 
icy. However, most systems do not have a distinct set of 
such policies and appeared to be confused as to what 
should be included as personnel policy. 
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Merit rating is not practiced by a majority of firms in 
business and industry. Only a few school systems in 
Connecticut and in the United States practice rating. In- 
dustry is not wholly convinced of the value of merit rating, 
and leaders in educational administration are divided as to 
its value. However, a large majority of practicing’ public 
school superintendents in Connecticut and elsewhere appear 
to favor some type of rating. Although a majority favor 
merit rating, a minority practice it. 

Induction procedures are in common use by industry 
and education. The need for improved procedures is 
recognized by both. 

Communication within the organization is one of the 
most discussed areas in industrial management, but, for 
practical purposes, it is not even recognized as a distinct 
personnel function by school administration. Industry has 
developed many written and oral techniques not considered 
by education. 

Labor’s primary concern with all of the selected areas 
of personnel administration is that they are not directed 
toward weakening the union. It has no criticism of most 
of the practices. However, it is against the use of merit 
rating. 260 pages. $3.35. Mic 57-3540 


A STUDY OF COLLEGE UNIONS, WITH PARTICULAR 
REFERENCE TO THE OHIO UNION, 
THE OHIO STATE UNIVERSITY 


(Publication No. 22,826) 


William Lamson Swartzbaugh, Ph.D. 
The Ohio State University, 1957 


The object of the study is threefold. First, there is an 
attempt to provide a historical review of the college union 
movement, proceeding from its origin in England through 
the developing conception of the college union as repre- 
sented in the history of several unions in the United States. 
A second purpose of the study is to present a history of 
the Ohio Union as it evolved from a men’s social center 
into a complex university student center with extensive 
facilities intended to meet the varied social, cultural, and 
recreational needs of the university. Third, the core of 
the study is concerned with problems related to the admin- 
istration and educational responsibility of college unions. 
Attention is given to the clarification of the union’s purpose, 
the role of the union in the development of relationships 
between the curriculum and the extracurriculum, and its 
responsibilities both in the personal development of the 
student and in educating for leadership and citizenship. 

The resources used included the publications of the 
Association of College Unions, the extensive files of the 
Ohio Union, and the publications and files of the Ohio State 
University and its organizations. The writer has also 
drawn on his own experience in college union work and on 
unpublished research in the field. 

In summary, it is concluded regarding the college union 
that (1) it needs to define more precisely its role in the 
context of the university’s educational responsibility; 

(2) it must develop its educational program more deliber- 
ately and with more adequately trained staff, particularly 
in areas in which there is a natural relationship between 

the curriculum and the extracurriculum; and (3) it should 





exemplify in its organization and leadership the professed 
concern of the university for the total education of the 
student through the coordination of all types of extra- 
curricular opportunities in areas related to the university’s 
vital problems. 

On the basis of the review of the development of the 
Ohio Union and of implications in the above summary of 
general college union problems, it is concluded regarding 
the Ohio Union that (1) while increasing greatly in size 
and complexity, it has remained a supplementing rather 
than a coordinating agency for extracurricular education; 
(2) whereas its Board of Overseers was once responsible 
for the total operation of the building, it now has solely a 
programing responsibility; (3) the expanded financial 
operation of the new Union in 1951 and the requirement 
that it be almost wholly self-sustaining have resulted in 
the assumption of extensive responsibilities for its use as 
a conference center and have restricted development of 
programs and services in the building. 

Basic to the future development of the Ohio Union are 
two interrelated factors, the first financial and the second 
educational. Immediate financial relief is essential. A 
temporary measure would involve use of cash reserves. 
A more satisfactory alternative would be the allocation of 
Union fee income, not now available; in addition to 
providing tangible assistance, this would involve a basic 
recognition of the Union as an integral part of the educa- 
tional program and plant of the University. 

Second, the development of the Union as an educational 
institution will involve the study of the total extracurricular 
life and program of the campus, the possible realignment 
of responsibilities in this area, and the development of a 
coordinated plan whereby opportunities for participation 
will become more available to all students and the partic- 
ipation itself more fruitful. 226 pages. $2.95. Mic 57-3541 


AN ANALYSIS OF RECOMMENDATIONS RESULTING 
FROM EVALUATIONS OF SELECTED SECONDARY 
SCHOOLS OF ALLEGHENY COUNTY 


(Publication No. 22,869) 


James Raymond Williams, Ed.D. 
University of Pittsburgh, 1957 


The purpose of this study is to analyze the results 
obtained following visits by evaluating teams using the 
Evaluative Criteria (1950 Edition) to 16 selected secondary 
schools in Allegheny County. A period of two years was 
allowed to elapse before the attempt was made to deter- 
mine the nature of recommendations, disposition of 
recommendations, and specific evidences of attainment 
in the following areas: (a) philosophy and outcomes; 

(b) curriculum and instruction; (c) school staff and admin- 
istration; and (d) school plant. 

Reports of evaluations prepared under the direction of 
the Commission of Secondary Schools, Middle States 
Association of Colleges and Secondary Schools, were 
studied to determine the recommendations made to each 
of the selected schools. A questionnaire was developed 
and used in interviewing secondary school principals as 
to progress on the various recommendations. Their 
opinions wére used as the basis of recording “compliant 
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action” relative to these recommendations. The research 
data were obtained at the time of the interview. 

The recommendations were analyzed relative to (a) fre- 
quency and per cent of recommendations; (b) number of 
schools and per cent receiving the recommendation; (c) ac- 
tions taken, thought invalid, action postponed, action now in 
process, action completed, or action permanently in proc- 
ess; (d) specific techniques or procedures used to carry 
out the action (increased budget allotment, group planning 
by the faculty as a whole, a committee of the faculty, ora 
committee of faculty and administration, or individual 
planning by the principal, counselor, teacher, administra- 
tor, or others); (e) specific evidences of attainment, and 
(f) significant findings. — 

A total of 584 recommendations were made by the 
evaluating committees to the schools participating in this 
study. The greater number of recommendations were 
made in reference to school plant, these being 38.5 per 
cent of the total. Positive action resulted in 66.0 per cent 
of the instances. Compliant action resulted in 79.6 per 
cent of the recommendations in the area of school staff 
and administration, 73.2 per cent in the area of philosophy 
and outcomes, and 72.5 per cent in the area of curriculum 
and instruction. Action was postponed on more recom- 
mendations in the area of school plant than in any other 
area. These amounted to 35.1 per cent of the recommen- 
dations made in that area. Favorable action was taken on 
68.3 per cent of the total recommendations. Action was 
reported as completed on 30.3 per cent of the recommen- 
dations and 31.3 per cent were reported in the process of 
completion. It was reported that action was permanently 
in process on 6.7 per cent, while 9.3 per cent of the rec- 
ommendations were considered invalid. Action was post- 
poned on 22.4 per cent of the total number of recommen- 
dations. 

An increased budget allotment was provided in 29.4 per 
cent of the instances to provide for compliant action. No 
instance of group planning occurred in the area of school 
plant. One hundred instances of group planning were re- 
corded as against 589 instances of individual planning. 

An enriched educational program followed the evalua- 
tions. Additional courses, better integrated curricula, 
new equipment, additional personnel, both professional 
and nonprofessional, and the inauguration of in-service 
training programs provided an impetus which would prob- 
ably have been lacking. Safer, better heated and better 
lighted, and more efficient and more attractive school 
buildings were provided to house this enriched program. 

This follow-up study indicates that evaluations were 
most effective when followed by a planned program or 
schedule directed and administered by the principal and 
that the self-evaluation by the staff stimulates thinking 
concerning individual and mutual problems. 
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A STUDY OF THE PROFESSIONAL STATUS OF THE 
ELEMENTARY TEACHING PRINCIPAL IN SCHOOL 
DISTRICTS UNDER THE OFFICE OF THE COUNTY 

SUPERINTENDENT IN PENNSYLVANIA 


(Publication No. 22,872) 


Karl W. Yingling, Ed.D. 
University of Pittsburgh, 1957 


This study gives some insight into the duties and re- 
sponsibilities of teaching principals under the office of 
county superintendents in Pennsylvania; in addition the 
preparation, certification, and experience of these prin- 
cipals are investigated. Other topics covered included: 
amount of time devoted by the principals to various areas 
of their work, problems faced by these principals, and the 
future of the teaching principalship. 

Data were collected by using a questionnaire which was 
completed by 280 teaching principals and 59 full-time 
principals; 106 of the teaching principals were employed 
by school districts not having a supervising principal 
while 174 were working in districts employing a super- 
vising principal. A comparison is made between these two 
groups of teaching principals and also with the third group 
of selected full-time principals. 

The work of the principals was investigated by using a 
check list of 111 duties divided into five categories; the 
principals indicated the degree of responsibility they felt 
for each of these duties by checking one of five possible 
choices, namely: regular performance, partial perform- 
ance, delegated, neglected for lack of time, and not re- 
sponsible for this. They also listed additional duties 
performed as well as those neglected for lack of time. 

The teaching principals are well named since approx- 
imately 80 per cent are teaching the greater part of the 
regular school day. They devote some time to clerical 
and administrative duties but very little to supervision, 
pupil personnel, and public relations. 

The data indicate that teaching principals having a 
supervising principal are relieved of some duties and 
work fewer hours per week. However, they have additional 
problems including the division of responsibilities and 
conflicts concerning freedom of action. There is no evi- 
dence that teaching principals having a supervising prin- 
cipal are any better satisfied with their position or have 


fewer problems. 


The main problem of teaching principals is time, time 
for the multiplicity of duties which they consider to be 
part of their work. They complain about the neglect of 
their pupils, interference with class work, and duties 
neglected or only superficially done. The methods used 
to gain more time for nonteaching duties are primarily a 
matter of working longer hours. Very few of these prin- 
cipals have clerical help and many spend valuable time on 
the minutiae of office tasks. 

On the basis of evidence presented by this study and 
the consensus found in the literature, the teaching prin- 
cipalship is an unsatisfactory position which should not 
be continued in schools having eight or more teachers. 

In schools with as few as 100 pupils the principal should 
be relieved from teaching duties for at least one-half of 
the regular school day. The present situation where many 
principals are teaching a full schedule is detrimental to 
the welfare of the school because many important functions 
of a principal are neglected. 
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Many teaching principals are not properly certificated 
for the principalship. Proper certification should be 


mandatory for all present and future elementary principals. 


The principal should make every effort to prepare himself 
for his position of leadership. 

These people are to be commended for their acceptance 
of many duties connected with the position and for their 
deep concern over their inability to accomplish all the 
things they know should be done. Any community which 
continues to require so much from one person is practicing 
a false economy and following a short-sighted policy. The 
principal must be free to do a principal’s work and should 
be provided with adequate clerical help to relieve him of 
time-wasting office details, free to be the instructional 
leader of the school. 169 pages. $2.25. Mic 57-3543 


EDUCATION, ADULT 


ADMINISTRATION AND SUPERVISION OF PUBLIC 
SCHOOL ADULT EDUCATION IN CITIES OF 10-25,000 
POPULATION IN THE STATE OF NEW MEXICO 


(Publication No. 23,924) 


Clarence W. Richard, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Knute Oscar Broady, Ph.D. 


THE PROBLEM AND METHODS OF THE STUDY 


The purpose of the study was to establish and develop 
practices and procedures to be used in the administration 
and supervision of public school adult education programs 
in the cities of New Mexico of approximately 10,000 to 
25,000 population. 

To establish the practices and procedures, the following 
steps were taken: (a) a survey was made of existing public 
school adult education programs in cities of New Mexico 
with a population of 10,000 to 25,000; (b) a study was made 
of twenty selected public schools in the United States to 
discover characteristics typical of or vital to adult edu- 
cation programs in cities of 10,000 to 25,000 population; 
(c) and a survey of existing literature on adult education 
was made to ascertain the prevailing judgment of experts 
in the field. 


RESULTS OF THE STUDY 


By following the above procedures, the salient charac- 
teristics of successful adult education programs in cities 
of 10,000 to 25,000 population were found to be: 

1. The board of education accepts and actively supports 
the adult education program. 

2. The superintendent of schools accepts direct re- 
sponsibility for the adult education program. 

3. A competent, well-paid director with sufficient time 
allowed to direct the adult education program is assigned 
the responsibility for conducting the program. Although 
this director may also have other responsibilities he 


should reserve an adequate part of his day for adult edu- 
cation. 





4, The adult education program is financed in a busi- 
ness-like manner and is an integral part of the total re- 
sponsibility of the public school. 

o. A coordinating council is accepted, organized, and 
used in an advisory capacity. 

6. A philosophy that recognizes the objectives of the 
program on the local level is adopted. 

7. Course offerings based on needs and wishes of the 
area to be served are deemed imperative. 

8. A competent, well-qualified staff of instructors, 
usually part-time, is secured and paid sufficiently well in 
order to retain them. 

9. Methods and procedures of teaching that are appli- 
cable to the teaching of adults are used. In-service train- 
ing is carried on by the director to provide the methods 
and procedures. 

10. Those in charge of public school adult education 
programs actively cooperate with other agencies carrying 
on other adult education programs. 

11. A definite, planned program of publicizing and 
interpreting adult education is put into effect. 

12. A planned program of evaluating all phases of adult 
education, in order to insure the development and continu- 
ance of a good program of adult education, is maintained. 

13. Adequate buildings and facilities are considered 
essential to a successful adult education program and, 
hence, are provided. 

14. Counseling and guidance services are recognized 
as essential to a successful adult education program and 
are therefore provided. 

15. An adequate system of accounting of students, 
courses, and the students’ work is maintained. 

16. Legal provision is made for the establishment and 
financing of adult education programs. 

286 pages. $3.70. Mic 57-3544 


A STUDY OF THE USE OF 16MM FILMS BY 
COMMUNITY ORGANIZATIONS WITH SPECIAL 
ATTENTION TO THE LOUISVILLE FREE PUBLIC 
LIBRARY AS A SOURCE OF FILMS FOR SUCH 
GROUPS IN LOUISVILLE, KENTUCKY 


(Publication No. 22,991) 


Homer Ellison Salley, Ed.D. 
Indiana University, 1957 


Chairman: Howard T. Batchelder 


The use of motion pictures by adult groups has become 
an important factor in informal education, Libraries 
everywhere are faced with evaluating the effectiveness of 
the various media of communication and deciding how to 
expend their efforts and their budgets. The Louisville, 
Kentucky, community seemed well supplied with the 
facilities necessary for the use of films by community 
groups. Since 1948 the Louisville Free Public Library 
has provided an unusual program of audio-visual services. 


The Problem 


The purpose of the study was to seek means of ob- 
taining greater use of films by community organizations. 
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Data were collected on factors believed to be significantly 
related to the quantitative use of films by community 
groups. These factors included sources of films, physical 
facilities for film use, information regarding films, utili- 
zation of films by these groups and some matters pertain- 
ing to the organizations’ leadership. 


Procedure 


Data were collected by means of mailed questionnaires 
from Louisville, Kentucky, community organizations which 
had used films during 1955. Answers were obtained from 
400 of the 505 representatives of the film-using groups. 
Film circulation statistics and information regarding 
related practices were obtained by questionnaire from 14 
large public libraries for comparison with data from the 
Louisville Free Public Library. 


Findings and Conclusions 


The organizations studied showed 12,000 films during 
1955. The necessary physical facilities were available to 
almost any group. However, groups which owned projec- 
tors used a much greater quantity of films than those 
groups which had to borrow projectors or change their 
place of meeting to a location where projection facilities 
were available. 

Considerable interest was found in the possibility of 
having training courses related to the effective use of 
films and in previewing films appropriate to the groups’ 
programs. 

Community group leaders felt a lack of enough films 
On appropriate subjects. Adult leaders were not informed 
as to what films did exist, nor did they know how to find 
this information. The areas of most used films were 
travel, sports and “feature films.” More films were 
wanted in these areas and also on the subject of scouting. 

The adult groups studied did not generally have enough 
funds for the rental of the most appropriate films. Only 
one fourth of the groups had spent any money for rental 
of films during the year. These groups had become de- 
pendent upon free films possibly to a greater extent than 
their finances necessitated. In any case, nearly all of the 
films used were from free sources. 

Distributors of business sponsored films were the 
major sources of films for adult groups. Over half of the 
American cities of over 100,000 population did not have 
films at their public library. In 1955 one distributor of 
sponsored films lent more films than all public libraries 
combined. 

The average annual circulation per print in public 
libraries was about 14. This was above college and most 
school libraries. The groups studied had received little 
film promotion from any source. The publication of a film 
catalog by the Louisville Free Public Library seemed to 
stimulate use. 


Recommendations 


. The author recommends further study to determine 
(a) the value of various types of film promotion, (b) the 
appropriate loan period for various types of film libraries, 
and (c) what groups and/or individuals make the greatest 
use of films from public libraries, and how effective is 
film use in relation to the purposes of their programs. 
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RESIDENTIAL ADULT EDUCATION — 
AN ANALYSIS AND INTERPRETATION 


(Publication No. 22,415) 


Robert Hugo Schacht, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Burton W. Kreitlow 


The purpose of this thesis was to study the past and 
project the future of residential adult education in the 
United States. The writer was concerned lest the rapid 
expansion into this type of adult education be entered into 
without an adequate understanding of the roots from which 
it has grown, the psychological foundations upon which it 
must build, and a philosophical concern for the direction 
it might take. 

The Introduction recounts the recent interest in the 
subject as evidenced by the activities of the Section on 
Residential Adult Education of the Adult Education Asso- 
ciation of the United States of America. The first three 
chapters trace the roots of residential adult education 
back to the Chautauqua movement, the Danish folk schools 
in the United States, and various adaptations of the folk 
school idea. Subsequent chapters describe a wide variety 
of current variations on the residential theme, including 
programs of organized labor and religious education. The 
current status of residential adult education in Denmark, 
England, and Canada is sketched to compare its develop- 
ment in those countries with that in the United States. 

Chapter VIII presents the rationale of residential adult 
education from the point of view of learning theory. Chap- 
ter IX projects the future of residential adult education in 
the United States in the light of its history, its consistency 
with learning theory, and major characteristics of Amer- 
ican cultural patterns. 

The author claims that residential adult education has 
the advantages of detachment, environment-break, con- 
centration, time, intimacy, and community all of which 
are in harmony with accepted principles of learning. 

The writer draws four conclusions as to the future of 
residential adult education in this country: 

1) The small, private, informal program will increas- 
ingly give way to the large, institutional, and more formal 
operation. 

2) The idea of learning for the sake of developing the 
whole person will increasingly give way to task-oriented 
programs of self-improvement directly related to imme- 
diate vocational, professional, or organizational needs. 

3) Certain types of residential adult education will 
increasingly become related to the vacation patterns and 
family responsibilities of their clientele. 

4) The isolated retreat in mountain or forest will 
increasingly give way to the large, well-equipped modern 
facility near airline or rail terminal. 

Granting that there will always be exceptions to any 
trend, the author believes that the evidence indicates that 
residential adult education will increasingly become 
oriented to higher education, the “center building,” and 
the “conference office.” This places tremendous respon- 
sibility for the future development of residential adult 
education upon the kinds of persons in charge of this 
office. 

What this individual should be like, then, becomes a 
major concern of those who would try to retain the values 
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of residence in a modern campus facility. The paper 
closes with a description of what the author believes to be 
the kinds of characteristics such staff persons should have. 
It calls upon the National University Extension Association 
and the Center for the Study of Liberal Education for Adults 
to work cooperatively in providing for the appropriate 
professional growth of those who by default or by design 
will bring about the liquidation or the realization of the 
concept and potentialities of residential adult education. 

401 pages. $5.15. Mic 57-3546 


EDUCATION, HISTORY 


THE DEVELOPMENT OF THOUGHT CONCERNING 
ECONOMICS INSTRUCTION IN AMERICAN 
ENGINEERING COLLEGES 


(Publication No. 22,727) 


Edwin J. Holstein, Ph.D. 
New York University, 1957 


This study examines the evolution of the attitudes of 
engineers and engineering educators towards socio-human- 
istic studies in general and economics in particular. Early 
chapters describe basic issues in engineering education; 
also discussed are the role of socio-humanistic studies 
and the early history of economics in engineering schools. 
Later chapters trace attitudes towards several key issues 
in teaching economics to engineers. The final portion of 
the study classifies current thought concerning economics 
for engineers, describes the status of present practice, 
and compares thought with practice. 

Insight into the thinking of engineers and engineering 
educators is obtained from the literature of engineering 
education. The records of the Society for the Promotion 
of Engineering Education (since 1945, the American Society 
for Engineering Education) are stressed, but various 
engineering periodicals are cited. The data from a ques- 
tionnaire circulated among the 150 accredited engineering 
schools in the United States provide the basis for describ- 
ing present practice. Some sort of answer to the question- 
naire was received from 97 percent of these schools. Re- 
sponse percentages on all but one of the sixteen quantifi- 
able questions were well over 80 percent. 

The study indicates that from 1827 until after the Civil 
War, economics was given perfunctory attention in several 
technical schools. More enthusiastic promotion of econom- 
ics was evident under the sponsorship of Francis Amasa 
Walker, a noted economist and Professor of Political 
Economy at the Sheffield School of Yale University. In 
1881, Walker became president of the Massachusetts In- 
stitute of Technology. Under his guidance, and that of 
Davis R. Dewey, who joined his staff in 1888, economics 
began to flourish. 

Formal attention to economics by the S.P.E.E. dates 
from 1915. Since then economics has gained substantially 
in importance in spite of a general decline in the socio- 
humanistic content of engineering education and a skepti- 
cism towards traditional economics on the part of some 
engineers. At present only 76 percent of schools meet 





fully the 1923 recommendation of the S.P.E.E. that eco- 
nomics be required of all students. Another 10.3 percent 
meet the recommendation in part. Although many excep- 
tions exist, economics for engineers is, on the average, 
only two-thirds of the “full year” length prescribed in 
1923. Other recent studies indicate that this gap between 
aspirations and accomplishments is not closing. 

Moreover, the study discloses little philosophical 
agreement between engineers and economists. Wide dis- 
agreement is evident on aims, content, and teaching meth- 
ods. Engineers appear to favor special economics courses 
(for mature students only) characterized by business and 
engineering aims, descriptive approachs, and special 
“interest generating” devices. Where this philosophy is 
more nearly institutionalized the tendency to require 
economics of all students appears to be less than average. 
Likewise shorter courses tend to be offered. 

The study concludes that progress in educating engi- 
neers in economics depends on developing an awareness 
that theoretical, business, and engineering economics are 
all essential in any first-rate technical education. Steps 
suggested are: 


(1) the unanimous adoption of a specific set of objec- 
tives for an economics program by an eminent 
group composed equally of academic, business, 
and engineering economists. 


(2) general agreement on content essential to attaining 
these objectives, and 


(3) agreement on the minimum educational time for 
such a program. 


The A.S.E.E. is well organized to instigate and coor- 
dinate such a project. The Engineers’ Council for Pro- 
fessional Development, by virtue of it accrediting power, 
is strategically placed to implement recommendations. 
Such a frontal attack on the problem of economics for 
engineers would strengthen both the professional engineer 
and the American economy. 

289 pages. $3.75. Mic 57-3547 


A HISTORY OF SECONDARY AND HIGHER EDUCATION 
IN NEGRO SCHOOLS RELATED 
TO THE DISCIPLES OF CHRIST 


(Publication No. 22,853) 


Elmer Clifford Lewis, Ph.D. 
University of Pittsburgh, 1957 


This investigation presents a historical account of the 
development of secondary and higher education in Negro 
schools related to the Disciples of Christ. The greatest 
effort of the Disciples in Negro education has been above 
the elementary level. 

The study is organized around five phases in the his- 
tory of Negro educational activity among the Disciples of 
Christ: (1) the early period of enlisting interest and 
support for Negro education; (2) the work of the American 
Christian Missionary Society in establishing and support- 
ing Negro schools and the founding of the Board of Negro 
Education and Evangelization; (3) Negro schools under the 
jurisdiction of the Christian Woman’s Board of Missions; 
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(4) the policy and program of the United Christian Mis- 
sionary Society with respect to Negro schools; and (5) the 
organization and development of independent Negro colleges 
among the Disciples of Christ. 

There are two distinct policies of Negro education 
among the Disciples of Christ. One has grown out of the 
efforts of churches which cooperate in forming national 
agencies through which missionary and educational pro- 
grams are administered. The other is the result of inde- 
pendent missionary efforts where the schools, like the 
churches, are autonomous through self-perpetuating boards 
of trustees. These two groups differ also in their educa- 
tional aims and purposes. The cooperating schools have 
developed liberal arts programs while the independent 
colleges are designed solely for the training of Negro 
preachers. These preacher training schools are unique 
in Negro education in that the curriculum is almost totally 
Bible-centered. A few selected liberal arts subjects are 
given but only to correct deficiencies, as in English, or 
for their utilitarian value, as in church music. 

There are only two independent Negro preacher training 
schools sponsored by the Disciples of Christ -- Winston- 
Salem Bible College and the College of the Scriptures. 
There were several Negro schools sponsored by the coop- 
erating churches. Louisville Christian Bible School, 
Alabama.Christian Institute, Warner Institute, Central 
Christian Institute, and Piedmont Christian Institute were 
discontinued. Southern Christian Institute was merged 
with Tougaloo College. Jarvis Christian College remains 
as the only Negro liberal arts college under the cooperating 
boards. 

Negro Disciple churches are few in number and small 
in membership. Thus the Negroes were able to do little 
themselves to provide trained leadership. This necesi- 
tated bringing education and evangelism together in the 
same agency. The entire Negro educational program of 
the Disciples of Christ, both cooperative and independent, 
has been one of remote control. The white individuals or 
agencies made the plans and policies and handed them down 
to the Negro. Many of the Negro leaders resented this. 

Industrial education and teacher training courses were 
important parts of the curricula of all the cooperative 
schools thus supplementing the work of state institutions. 
Disciple-sponsored Negro schools have avoided duplicating 
the work of the public schools by passing over to them, as 
rapidly as conditions warranted, all instruction at the 
public school level. 

The independent organization of the churches among the 
Disciples of Christ has apparently hampered its Negro 
educational efforts. There has been also a seeming waste 
of money and effort due to lack of efficient, unified, long- 
term planning. There seems to be no semblance of a well- 
defined system of Negro education among Disciple sponsors. 
School policies have depended upon a few individuals. 

All Negro educational institutions among the Disciples 
of Christ rely too heavily upon appropriations from mis- 
sion boards, individual gifts, school fees, and tuition for 
their support. They do not have sufficient permanent 
endowment. 215 pages. $2.80. Mic 57-3548 





THE DEVELOPMENT OF THE DENOMINATIONAL 
YOUTH PROGRAM IN THE PRESBYTERIAN CHURCH 
IN THE U. S. A., 1881-1954 


(Publication No. 22,855) 


Charles Harvey McClung, Ph.D. 
University of Pittsburgh, 1957 


The purpose of this study was to trace the historical 
development of denominational programs for the instruc- 
tion of youth in the Presbyterian Church in the United 
States of America, 1881-1954. Using a chronological- 
topical approach the following phases were treated: 

(1) tributaries of an organized Presbyterian youth pro- 
gram, (2) growth of a central youth office, (3) curricular 
emphases and development, and (4) administrative tend- 
encies. 

By means of the historical research method, data were 
assembled from periodical literature; dissertations and 
abstracts, denominational minutes and reports; published 
annually throughout the period studied; and unpublished 
minutes and other records. Direct correspondence and 
personal interviews with individuals prominent in the 
direction of the youth program of the Presbyterian Church 
in the U. S. A. provided not only interesting sidelights but 
also raw data which were then compared with other re- 
corded data. 

Like the tributaries of a stream those traditional 
educative agencies, the home, the school, the church 
school, the local church, and denominational missionary 
societies assisted such later agencies as the Y. M. C. A., 
the Society of Christian Endeavor, temperance societies, 
local church youth groups, the Religious Education Asso- 
ciation, and the International Council of Religious Educa- 
tion in determining the Presbyterian Church’s educational 
program for local church young people. Declining influ- 
ence on the part of the first two traditional agencies 
mentioned, and defective procedures in youth education 
by the third and fourth, were largely responsible for the 
rise of the later agencies listed. Most Presbyterian young 
people’s groups were Christian Endeavor societies for many 
years. Some idea of the prevalence of Christian Endeavor 
societies in the denomination may be gained by noting that 
their annual Anniversary Collection for missions, instituted 
in 1888, soon resulted in contributions through Presbyterian 
boards totalling tens of thousands of dollars and influenced 
the Boards of Home and Foreign Missions in opening depart- 
ments of young people’s work. 

In 1906 a youth promotional department was established 
under the Board of Publication and Sabbath School Work. 

A strong thread of continuity developed between that 
department and the present Department of Young People’s 
Work. The names and contributions of certain leaders of 
the intervening departments are listed and recorded. 

Presbyterians have contributed conspicuously to the 
total program of interdenominational youth work through 
such media as leadership personnel, the Youth Fellowship 
Kits, and the application of workshop techniques to summer 
conferences. 

Christian Endeavor, nationally, remained independent 
of any denomination. Denominations could not delegate 
to its boards. In contrast the younger International Coun- 
cil of Religious Education was composed of participating 
denominations whose delegates manned the Council. Being 
a Council member, the Presbyterian Church eventually 
favored the Council’s approach. 
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Westminster Fellowship, the official Presbyterian 
youth program since 1943, was a child of the United Chris- 
tian Youth Movement. So closely has its work been inte- 
grated with the total program of the denomination that 
Christian Endeavor societies are at a disadvantage in 
trying to function within its framework. 

Presbyterianism’s latest curriculum, Christian Faith 
and Life, has a precedent for its use of hard-backed texts 
in The Westminster Textbooks of Religious Education, 
published in the early 1920’s. Christian Faith and Life 
embodies three broad categories for emphasis -- Jesus 
Christ, The Bible, and The Church. These are of theologi- 
cal rather than of developmental origin. Such a selection 
indicates that the youth program will continue principally 
content-centered rather than experience-centered. 

155 pages. $2.05. Mic 57-3549 














EDUCATION, PHYSICAL 


THE ORGANIZATION AND ADMINISTRATION OF 
INTRAMURAL SPORTS FOR MEN IN 
SELECTED COLLEGES AND UNIVERSITIES 


(Publication No. 22,584) 


Frederick W. Bierhaus, Ed.D. 
University of Colorado, 1956 


Supervisor: Professor Hubert H. Mills 


This study had as its major purpose to ascertain the 
present policies and practices which are used in the organ- 
ization and administration of the intramural programs in 
the small state-supported colleges and universities in the 
Central District of the American Association for Health, 
Physical Education, and Recreation. A secondary purpose 
was to obtain the opinions of the intramural directors in 
the colleges and universities surveyed regarding certain 
policies and practices, and to recommend some procedures 
which might be of use for the organization and administra- 
tion of intramural sports in small schools. 

A questionnaire was constructed and sent to the intra- 
mural directors in the selected colleges. A thorough 
examination was made of the literature on the subject. The 
information in the related literature was used in part to 
formulate the recommended procedures. 

The findings revealed that the majority of intramural 
directors who participated in the study had a broad concept 
of intramural sports, and were conducting programs which 
should meet the student’s needs. The program of activities 
varied considerably among the colleges. The average num- 
ber of activities offered in each school was 9.68 or about 
three different activities each season. It was found that 
few schools had full-time intramural directors. The units 
of competition were mostly formed by use of independent 
student groups. This was usually not the case in larger 
institutions which utilized fraternity and dormitory units. 

Most schools had intramural councils. Many council 
members were appointed by school authorities rather than 
elected by student groups. Faculty members did not 
participate widely in the colleges and probably were not 





encouraged to do so. Generally, authors in the field 
thought that faculty members and their families should be 
encouraged to participate in the intramural sports pro- 
gram. The financial support for intramurals in most 
colleges came from state appropriations and student ac- 
tivity fee allotments; hence the programs did not depend 
upon entrance fees and interscholastic gate receipts. 
Awards such as trophies and medals were granted by many 
institutions. The granting of awards was generally ap- 
proved by the intramural directors and the authors of the 
field, especially if the awards were of small intrinsic 
value. Point-systems as a basis of awards were virtually 
non-existent in the small state-supported schools included 
in this study. Most large institutions operated on a point- 
system of some type. 

Obtaining and training of competent intramural officials 
were problems cited by many intramural directors. In 
the opinion of intramural directors the best source of 
officials was found to be the students who are taking 
classes in sports officiating. The findings indicate that 
extramural sports competition is in the early stage of 
development in practically all colleges. The few schools 
which had extramurals competed in from one to five sports. 
Only about half of the intramural directors favored extra- 
mural competition, and a few directors qualified their 
approval by stating that they favored extramurals if fi- 
nances and facilities were available. A medical examina- 
tion before participation was the general requirement in 
most colleges. Many intramural directors favored a 
yearly examination. Ninety-four per cent of the schools 
provided medical care for the students injured in intra- 
murals. Commercial insurance plans to cover the cost 
of serious injuries were found in only two institutions. 
Probably one of the weakest areas investigated was 
intramural publicity. A majority of the directors thought 
their intramural programs would be improved with a 
better publicity plan. 

This study should have greatest significance and value 
to college administrators who are attempting to improve 
ineffective intramural programs. It could also serve as 
a guide for those who are initiating intramural programs. 

240 pages. $3.10. Mic 57-3550 
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IDENTIFICATION AND MEASUREMENT OF THE 
ARITHMETICAL CONCEPTS AND ABILITIES 
OF KINDERGARTEN, FIRST AND 
SECOND GRADE CHILDREN 


(Publication No. 22,832) 
Clayton Lee Carpenter, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Charles O. Neidt, Ph.D. 


Purpose 


The purpose of the study was to identify and measure 
the arithmetical concepts and abilities of kindergarten, 
first and second grade children. 
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1. Sex differences 

2. Rural-urban differences 

3. Differences resulting from father’s occupation 

4. Differences associated with teaching procedures, 

5. Coursemarks assigned by teachers 

A pre-test consisting of 244 items covering the range 
of ability of the pupils to be tested was constructed, Then 
items were Classified into three areas of numerical con- 
cepts: Counting, Area I; Measurement, Area II; and 
Computation, Area II. An item analysis was made to 
determine the items to be retained in the final test. A 
standardization group was selected on the basis of rural- 
urban strata as defined by the Nebraska State Department 
of Education. The final test, consisting of 160 items, was 
administered to 652 white subjects selected from ten 
Nebraska communities. The resulting scores were ana- 
lyzed according to the three areas of the test and the 
total test score for each grade level. 


Findings 

1. Sex: A statistically significant difference was found 
between sexes on the total test score, Area II for all grades 
combined, Area III for second grade, Areas II and III for 
the first grade, and Area I for kindergarteners with the 
females having the higher mean scores. The females also 
obtained higher scores, but not significantly higher in all 
other areas with the exception of Area I first grade level. 

2. Rural-urban: Rural males were found to obtain 
higher scores than urban males in all areas for the first 
grade and kindergarten levels with urban males being 
superior in all areas for the second grade level. Urban 
females were superior to rural females for all areas on 
the first and second grade levels with rural females being 
superior for all areas at the kindergarten level. 

3. Father’s Occupation: Coefficients of correlation of 
-.047, -.151, and -.291 were found between total test 
scores and father’s occupational level for the kindergarten, 
first and second grade levels, respectively. 

4. Concept and Non-concept: Significant differences 
were found between scores of pupils whose teachers em- 
phasized concepts in teaching arithmetic and those whose 
teachers gave less emphasis to concepts in favor of the 
group taught with emphasis on concepts. 

9. Coursemarks and test scores: Significant differ- 
ences were found between total test scores and teacher’s 
marks for all grades and all classifications with the ex- 
ception of the average and above average comparison for 
the first grade level. 


The conclusions in the analysis suggest that: 

1. A program for determining the arithmetic compe- 
tency and the readiness of the child should be initiated. 

2. For the reduction of the number of future failures 
in arithmetic, more individual instruction and greater 
emphasis on arithmetical concepts must be planned. 

3. Inasmuch as children come to school with some 
knowledge of numbers, educators and teachers should 
have an instrument to determine those concepts and to 
present a curriculum which will develop those concepts 
in terms of true meaning to the child. 

139 pages. $2.00. Mic 57-3551 

















A COMPARISON OF POST-SCHOOL ADJUSTMENTS OF 
REGULAR AND SPECIAL CLASS RETARDED 
INDIVIDUALS SERVED IN LINCOLN AND OMAHA, 
NEBRASKA, PUBLIC SCHOOLS 


(Publication No. 23,918) 


William Revere Carriker, Ed.D. 
The University of Nebraska Teachers College, 1957 


Advisers: Charles O. Neidt, Ph.D., and Marshall S. Hiskey, 
Ph.D. 


Purpose 


The purpose of the study was to compare the present 
status of a group of mentally retarded individuals who 
have been served at least one year in the special classes 
for the retarded in the Lincoln Public Schools with a 
group of mentally retarded individuals who have attended 
the Lincoln and Omaha, Nebraska, Public Schools but have 
not been enrolled in special classes. 


Sample 


An experimental and a control group, each consisting 
of forty-nine subjects, constituted the sample. Both groups 
were judged to have been mentally retarded on the basis of 
individual psychological tests. The experimental group 
was selected from the Lincoln Public Schools and had been 
served not less than one year in a special class. Their 
intelligence quotients ranged from fifty-five through eighty- 
four. Control group members had never been enrolled in 
special classes and were from the Lincoln and Omaha 
Public Schools with about one-half of the subjects in this 
group from each of the two school systems. Their intelli- 
gence quotients ranged from fifty-six through eighty-four. 
Members of both groups were fourteen years of age or 
older when they left school during the 1947-48 through 
1951-52 school years. There was no statistically signifi- 
cant difference between the mean intelligence quotients of 
71.93 and 72.61 for the experimental and control groups, 
respectively. There was also no statistically significant 
difference between the 73.57 and 75.71 months since 
leaving school. Their mean ages were 22.39 and 23.32 
years as of January 1, 1957, for the experimental and 
control groups, respectively. This difference was statis- 
tically significant. 


Procedure Used in Securing Information 


Information was secured in four main areas; namely, 
data concerned with the parents of the subjects, school 
record data, sociological data and employment data on the 
individual subjects. This information was obtained by 
using school, court and welfare agency records plus per- 
sonal interviews with the subjects, parents and relatives. 
Employer ratings were secured by personally interviewing 
the employer or his representative. 


Analysis of the Data 


The two groups were compared through description, 
use of frequencies and percentages, applications of the null 
hypothesis to test the significance of the difference be- 
tween the means on the characteristics analyzed and the 
analysis of variance to test the significance of the 
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difference between intelligence levels and the wages earned 
and intelligence levels and employer ratings on the males 
in each of the two groups. 


Results 


The subjects from both groups were fairly comparable 
in the characteristics compared. This tends to indicate 
that special education has been helpful for the subjects 
from the experimental group because in relation to the 
members of the control group, they -- 


1) Had more referrals to juvenile courts when in school. 


2) Had more placements in institutions and homes for 
dependent children when in school. 

3) Had more fathers involved in major law violations. 

4) Were approximately one year younger. 

5) Were comparable in numbers of full-time employ- 
ment, 

6) Were not significantly different in terms of wages 
earned, 

7) Were not significantly different in numbers of law 
violations since leaving school. 

8) Were rated higher by their employers. 

Intelligence levels were not a.function of wages earned 
or employer ratings. 


Recommendations 


1) Levels of school achievement should be recorded for 
the individual when he leaves school. 

2) Systematic measures of mental ability should be 
made on these individuals throughout their school life. 

3) School experiences should involve activities of a 
practical nature in pre-vocational, vocational and family 
living. 

4) A counselor should be responsible for personal and 
occupational counseling of the individual while in school 
and after he leaves. 185 pages. $2.45. Mic 57-3552 


OCCUPATIONAL CHOICE FACTORS IN NORMALLY 
ACHIEVING AND UNDERACHIEVING INTELLECTUALLY 
SUPERIOR TWELFTH GRADE BOYS 


(Publication No. 23,097) 


Franklyn Arthur Graff, Ph.D. 
The University of Connecticut, 1957 


Statement of the Problem 





It was hypothesized that there would be significant differ- 
ences in the process and present status of occupational 
choice between intellectually superior, normally achieving, 
twelfth grade, college preparatory boys, and intellectually 
superior, underachieving, twelfth grade, college prepara- 
tory boys. 


The differences to which tests of significance were applied 
are specified as follows: 


1. Responses to the Strong Vocational Interest Blank 
(Men) to determine whether achievers showed greater 
congruency between stated choice and measured interest, 





a larger number of A and B* scores, and higher Occupa- 
tional Level and Interest Maturity scores than underachiev- 
ers. 


2. Items checked on the Mooney Problem Check Lists to 
determine whether achievers showed fewer concerns than 
underachievers. 





3. Responses in a structured, electrically recorded inter- 
view to determine whether achievers had held present 
occupational choice longer than underachievers; made 
more verbal reference to influencing key figures; and 
presented more verbal evidence of occupational choice 
realism than underachievers. 


Procedure 





Two groups of males, twenty-one achievers and twenty- 

one underachievers, were selected from the total population 
of college preparatory seniors in the Darien, New Canaan, 
and Westport high schools. A minimum intelligence quo- 
tient of 116 defined intellectual superiority. Achievement 
category was based on the use of a regression equation to 
predict expected grade-point-average from I.Q. 


All subjects were given the Strong Vocational Interest 
Blank (Men), the Mooney Problem Check Lists, and the 
Otis Quick-Scoring Mental Ability Tests, Gamma, Am. 

All subjects participated in an electrically recorded, 
structured interview designed to elicit responses concern- 
ing the length of time occupational choice had been held, 
key figures, and the realism of present choice.. 














Data from the interviews were categorized in structured 
case summaries for each subject and presented to five 
experienced judges. The judges ranked each subject for 
time, key figure, and reality factors. Inter-judge relia- 
bility was determined by the use of Kendall’s coefficient of 
concordance. Data from the inventories and from the 
interview were tested for significant differences by the 
use of Chi Square. 


Results 





It was found that all judgements were made with a high 
degree of reliability. The application of the Chi Square 
test of significance to the data produced the following 
results: 


1. All values of Chi Square were non-significant when 
stated choices of both groups were compared to Strong 
scales. 


2. Achievers show a significantly greater number of 
Strong A scores than underachievers. (X ? = 5.23) and 
(p. = .05) 


3. Differences between the groups on the Occupational 
Level and Interest Maturity scales of the Strong were 
non-significant, 


4. The Mooney Problem Check Lists showed a significant 
difference between groups in only one area, Adjustment 


(x ?= 9.52) 








to Schoolwork. 
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5. Achievers did not differ significantly from underachiev- 
ers for length of time occupational choice had been held, 


(X7*= .38) 


6. Achievers do not make significantly more reference to 


influencing key figures than underachievers. (X 7= 1.52) 


7. Achievers are significantly more realistic than under- 
achievers in their approach to occupational choice. 


(x *= 13.71) and (p. = .01) 


Conclusions 





On the basis of this study it would appear that achievers 
and underachievers differ significantly in the number of 
Strong V.I.B. A scores; in adjustment to schoolwork; and 
in the realism evidenced in occupational choice. Differ- 
ences do not obtain for other areas on the Strong V.I.B. 
and the Mooney Problem Check Lists; for verbal reference 
to key figures; and for the length of time present occupa- 
tional choice had been held. The apparent availability of 
key figures to both groups might perhaps imply that the 
function of the school was to clarify reality factors, possi- 
bly through a structured interview, rather than to act the 
role of parent surrogate. Generalizations cannot, of 
course, be made beyond the population from which this 
sample was drawn. 171 pages. $2.25. Mic 57-3553 











AN EXPERIMENTAL STUDY OF THE PAUSE 
ANALYSIS TECHNIQUE IN INTERVIEWING 


(Publication No. 22,988) 


Clyde K. Hunter, Ed.D. 
Indiana University, 1957 


Chairman: Kate H. Mueller 


The problem of this study was to compare the effec- 
tiveness of the pause analysis technique in interviewing 
with the effectiveness of a modification of the more tradi- 
tional non-directive method of interviewing in terms of the 
amount of information of various types obtained by each 
method during short segments of interviewing time when 
dealing with the problems of high school students. 

The population used in this study consisted of the 51 
students in the Merom, Indiana, and Palestine, [linois, 
high schools who indicated that they had problems about 
which they desired counseling with the investigator. Three 
interviews were conducted with each student in the study; 
the first (approximately 5 minutes long) was primarily for 
the purpose of establishing rapport, while the second 
(approximately 28 minutes long) and third (approximately 
15 minutes long) were recorded and analyzed. The subjects 
were divided into a control group, with which a slight 
modification of the non-directive method of interviewing 
was used, and an experimental group, with which a pause 
analysis method of interviewing was used. An attempt was 
made to balance these two groups with respect to sex, 
class standing, and school. The control students were 
counseled non-directively throughout the two recorded 





interviews, whereas the experimental students told about 
their problems without interruption during the first 10 
minutes of the first recorded interview and attempted to 
explain the reasons for their pauses or tell what they had 
been thinking about at the time of their pauses during the 
remainder of the first recorded interview and during the 
second recorded interview. 

Chi-squares revealed that the control and experimental 
groups were balanced with respect to sex, grade level, 
parental occupation and problem type. Intelligence quo- 
tients were not available. Although the groups differed in 
grade-point ratio, analyses of covariance revealed that 
this difference had little bearing upon differences in the 
experimental measure. 

Various comparisons of the effectiveness of the two 
methods of interviewing were made in terms of the amounts 
and types of information obtained. The t test was used for 
these comparisons, and the null hypothesis was rejected at 
the ten per cent level. An item of information was defined 
as a single fact, detail, or unit of thought. Four classi- 
fications for items of information were established: (a) the 
subject’s own attitudes, (b) the subject’s own experiences, 
(c) the attitudes of other people, and (d) items of infor- 
mation which could not be classified in a, b, or c. 

Comparisons were also made between the subgroups 
within the pause analysis group by means of the t test. 

The pause analysis method obtained significantly.more 
information during the first 10 minutes of the first re- 
corded interview (this difference seemed to be largely 
responsible for the other differences observed), during 
the total of the first recorded interview and during the | 
total of both the first and second recorded interviews 
pooled together. Little difference was observed between 
the effectiveness of the two methods during the remainder 
of the first recorded interview and during the entire sec- 
ond recorded interview. The most striking differences 
concerning the types of information obtained by the two 
methods of interviewing were in the area of attitudes--the 
pause analysis method seemed to bring out the attitudes 
of the subjects and their expressions of the attitudes of 
other people far better than did the control method. 

Comparisons of subgroups within the pause analysis 
group tended to indicate that the effectiveness of the pause 
analysis method in obtaining information was not influ- 
enced by problem type, parental occupation, or sex, but 
that upper-classmen tended to contribute more information 
and more personal attitudes than lowerclassmen. 

177 pages. $2.35. Mic 57-3554 


DIFFERENTIAL CHARACTERISTICS AMONG 
STUDENTS GRADUATING FROM VARIOUS 
CURRICULAR PATTERNS 


(Publication No. 22,838) 
Robert Thomas Littrell, Ed.D. 
The University of Nebraska Teachers College, 1957 
Adviser: Charles O,. Neidt 


It was the purpose of this study to evaluate the effec- 
tiveness of single test scores for use in advising entering 
senior high school students in selecting their curricular 
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patterns and to propose a statistical method for combining 
the scores from several tests into a predictive formula 
indicating the most appropriate curricular pattern for a 
student. To accomplish this purpose, a group of high 
school pupils was administered a battery of aptitude tests 
at the beginning of the tenth grade. These students then 
made their selection of the curriculum which they wished 
to pursue throughout high school. Upon graduation the 


students were classified according to the curriculum which. 


they had successfully completed. The analysis of twelve 
test scores resulting from the battery in relation to the 
successful completion of the various high school curricular 
patterns was the basis of this investigation. 

Two hypotheses were postulated for the study: 


(1) On the basis of single test scores it is possible to 
differentiate among high school graduates according 
to the curricular patterns which they have success- 
fully completed. 


On the basis of patterns of test scores it is possible 
to differentiate among high school graduates ac- 
cording to the curricular patterns which they have 
successfully completed. 


The Marshalltown, Iowa, High School was selected for 
the study. The criterion of success in a particular cur- 
riculum was specified as graduation from high school. 
Nine curricular groups were identified: Girls College 
Preparatory, Girls Commercial, Girls General Education, 
Girls Distributive Education, Girls Trades and Industry, 
Boys College Preparatory, Boys General Education, Boys 
Distributive Education, and Boys Trades and Industry. 
The Girls Trades and Industry curricular group was 
dropped from consideration because of the limited number 
of members. The Girls Distributive Education and Boys 
Distributive Education curricular groups were combined 
when both were found to represent a single population. 

The discriminant variables were the scores made on 
the eight subtests of the Differential Aptitude Test Battery, 
the Otis Quick Scoring Mental Ability Test, Gamma Form, 
and the three subtests of the Cooperative Reading Com- 
prehension Test, C-1, Form R, 

The analysis of variance was used to determine the 
most significant test score variables among the curricular 
groups. Only curricular groups composed of the same 
sex were compared, with the exception of the Distributive 
Education curricular group which was bisexual, 

The method of discriminant function was used to ana- 
lyze the maximum separation between pairs of curricular 
groups on the selected test scores variables. 

All discriminant functions between groups were signif- 
icantly different from zero. 

Two types of profiles were proposed for interpretation 
of v-scores for the purpose of predicting curricular group 
membership. 

Since evidence was found to support both hypotheses, 
of this study, it was concluded that it is possible to differ- 
entiate among entering high school students, in terms of 
characteristics associated with successful completion of 
the various curricular patterns. 

141 pages. $2.00. Mic 57-3555 





DIFFERENTIAL RETENTION OF COURSE OUTCOMES 
IN EDUCATIONAL PSYCHOLOGY 


(Publication No. 23,921) 


William Phillips McDougall, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Charles O. Neidt, Ph.D. 


The purpose of this experiment was to study the differ- 
ential retention of certain course outcomes in a beginning 
course in educational psychology. The course was Educa- 
tion 62, Human Behavior and Development, the second 
in a two course sequence in educational psychology taken 
by teacher trainees at the University of Nebraska. | 

Tests were constructed to measure four different be- 
havioral outcomes in the content area of tests and meas- 
urements. These outcomes were: 1) knowledge; 2) trans- 
lation; 3) interpretation; and 4) extrapolation. These 
four behavioral objectives are defined in the “Taxonomy 
of Educational Objectives,” a handbook consisting of a 
logical and psychological classification of educational 
goals. The test content was related to the course by a 
syllabus developed jointly and used by the staff teaching 
Education 62. 

A group of trial tests was constructed, administered to 
an Education 62 group, and the results analyzed logically 
and statistically. Necessary revisions were made to 
provide valid instruments with which to measure retention 
of foregoing objectives. 

The tests were administered to 301 students as a pre- 
test and test at the completion of the course. Approximate- 
ly four months later, 172 of these individuals took the test 
a third time and the results were analyzed in the study of 
retention. 

After the second administration the tests were again 
analyzed. Item difficulty, item discrimination, reliability 
and validity were found to be satisfactory. An F-test for 
departure from homogeneity was applied to determine 
whether or not separate functions were being performed 
by the four tests. This analysis resulted in the combining 
of the interpretation and extrapolation tests. The refined 
instrument used to study retention contained twenty-four 
items in the knowledge test, twenty-two items in the trans- 
lation test and forty-seven items in the interpretation and 
extrapolation tests combined. 

The correlation coefficients between each test and a 
measure of scholastic aptitude, the L-scores on the Amer- 
ican Council on Education Psychological Examination, 
revealed that verbal ability was equally present in all 
tests. 


Findings 


1. The retest group was found to be representative of 
the parent population from which it was taken. On only 
one test, translation, was the difference between the means 
of the retest and non-retest group found to be significant. 

2. The correlation coefficients between the various 
administrations of the tests indicated low positive rela- 
tionships. Individuals tended to maintain the same relative 
rank on successive administrations but not to a high 
degree. 

3. Statistically significant differences were found be- 
tween the mean scores of each administration indicating 
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that, for each behavior measured, significant amounts 
were learned in the course and retained during the reten- 
tion period. 

4. Graphic results of the retention data showed that the 
largest amounts of material were learned in the knowledge 
area but also relatively larger amounts were forgotten. 
The relative amounts of gain and loss on the translation 
and interpretation-extrapolation tests were somewhat 
similar. 

0. The percent of gain retained for each behavioral 
objective was determined. The percentages are as follows: 


Percent of Gain 
Retained 
71.35 
73.96 


Test 








Knowledge 
Translation 


Interpretation- 
Extrapolation 83.57 

The difference between percentages for knowledge and 
translation was not found significant. Interpretation- 
extrapolation test scores differed from knowledge and 
translation, significant beyond the one percent level of 
confidence. 

It was concluded from this study that there is differ- 
ential retention among the behavioral objectives measured 
with the greatest degree of permanency being demonstrated 
in the area of interpretation-extrapolation. 

109 pages. $2.00. Mic 57-3556 


ANALYSIS OF PUPILS WHO WITHDRAW AND 
TRANSFER FROM A CATHOLIC HIGH SCHOOL 


(Publication No. 22,856) 


Howard Francis McGinn, Ed.D. 
University of Pittsburgh, 1957 


This study seeks to discover through the interview 
technique the reasons why pupils, selected for admission 
on the basis of ability and achievement, withdraw or trans- 
fer from a representative Catholic high school. It concerns 
itself with a group of male students who entered North 
Catholic High School, Pittsburgh, Pennsylvania, in the fall 
of 1948, 1949, and 1950, respectively, and later transferred 
or withdrew from that school. A survey of the existing 
literature indicated that no comparable study had been 
made. All previous studies concerned themselves with 
public school withdrawals. 

An interview schedule was designed for the purpose 
of achieving the following objectives: (1) to ascertain the 
reason for transfer and withdrawal, (2) to obtain student 
evaluation of his change of school or departure therefrom, 
(3) to discover the attitude of the student toward North 
Catholic High School, (4) to ascertain his educational 
development after transfer and withdrawal, (5) to ascertain 
his present occupational status, and (6) to discover pa- 
rental attitude toward his change of schools or withdrawal, 
both at time of leaving school and at time of interview. 

From the total of 263 boys who left school during the 
years covered in this study, the writer randomly selected 





136 cases for interview. Of this group, 112 were students 
who transferred, and 24 who withdrew completely. 

A canvass of various characteristics of the withdrawing 
and transferring group in comparison with their classmates 
revealed no significant differences. Intelligence test 
scores, achievement test results, and teachers’ grades 
prior to admission could not be used as a basis for pre- 
dicting potential drop-outs. 

The 14 factors responsible for transfer as given by the 
112 transfer students were divided into two groups--socio- 
economic and educational. The educational reasons were 
most often cited as major causes for transfer. These 
educational factors included: failure in subject material, 
difficulty of subject matter, unwillingness to study, dislike 
of course of study, dislike of teacher, or dislike of school 
policy. The socio-economic factor was expressed by only 
18 of the transfers. 

The withdrawing pupils listed work preference as the 
major cause for leaving, with economic problems, expul- 
sion from school, and marriage following in that order 
of decreasing importance. 

Evaluation of change of school was rather evenly divid- 
ed between the 42 per cent who approved their decision 
and the 38 per cent who regretted it, with the remainder 
feeling that there was not much difference. 

The successful completion of high school by 93 of these 
112 transfers had a definite effect on parental evaluation 
of the change of schools. A number of the parents who had 
opposed the transfer when it happened were quite satisfied 
with the outcome. The attitudes of the parents of the with- 
drawing students did materially change from those which 
they held at the time of the withdrawal. 

Although practically all of the transfers and withdraw- 
als had obtained employment, there were no appreciable 
differences in the kinds of jobs obtained. Many of these 
young men were in the unskilled occupational category, a 
factor attributable to the current draft laws and the hiring 
practices of industry at this time. Sixteen per cent of the 
transfers were attending college or business school. 

The rigidity of the selective Catholic high school’s 
program of studies and the refusal to allow students who 
fail, to repeat a course except in summer school, are 
definite stumbling blocks for many students. The disci- 
pline factor is relatively unimportant in transfer or with- 
drawal. 

The study also points out the need for integrated guid- 
ance services which would offer the beginning or faltering 
student the necessary information and counseling for 
successful completion of the program. 

94 pages. $2.00. Mic 57-3557 


RELATIVE SPREAD IN MENTAL AND 
EDUCATIONAL LEVEL OF CHILDREN AGED 
NINE TO FOURTEEN YEARS 


(Publication No. 23,228) 
Eugene William Shronk, Ed.D. 
Temple University, 1957 


This study was concerned with the relation between 
variability in mental capacity and in educational achieve- 
ment and with the relation between age and degree of 
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variability in mental capacity and in educational achieve- 
ment, among children enrolled in upper elementary grades 
with special consideration to those of high intelligence as 
opposed to the low. 

The california Tests of Mental Maturity, Achievement, 
and Social and Related Sciences were administered to all 
473 children (aged 9-4 to 14-3; grades 4-8; mean IQ 117) 
in the elementary public schools of Margate, N.J. For 
each of ten age-groups (six months each) the batteries of 
tests produced twenty test scores. Variabilities of test 
scores for each age-group and of age-groups for each 
test score were determined. Observed variability of test 
scores of the ten age-groups was compared with theoret- 


ically expected variability. 
Achievement quotients for combined scores in reading, 


arithmetic, language, and for social and related sciences 
of children in the highest thirds of their age-groups in 
intelligence were compared with those of children in the 
lowest thirds. 





Findings 


A. Range of Individual Differences 

1. The mean range of scores for age groups (C.A. 
range: 6 months each) was 6 years, 3 months. 

2. With increasing age there was no significant increase 
in the average range of scores. 


B. Variability in Mental Maturity and Educational Achieve- 
ment 

Three measures of variability - range, absolute varia- 
bility, and relative variability - showed variability in de- 
creasing magnitude as follows: social and related sciences, 
reading, mental maturity, language, and arithmetic. 


C. Age and Degree of Variability 

1. Comparison of the youngest three age-groups with 
the oldest three showed the following for absolute varia- 
bility: 

a. Mean chronological are: increased 34.7% 

b. Mental maturity: increased 1.3% 

c. Reading, arithmetic, and language abilities: in- 
creased 18.7% 

d. Social and related sciences: decreased 9.9% 

e. All scores combined: increased 3.7% 

2. Relative variability decreased as age increased 
from the younger to the older groups as follows: mental 
maturity - 18.9%; reading, arithmetic, and language 
abilities - 8.5%; social and related sciences - 29.4%; all 
scores combined - 19.0% 


D. Achievement Quotients of Children with Highest and 
Lowest IQ’s 

1. Reading, arithmetic, and language - pupils with 
lower IQ’s showed a mean AQ of 97.6; higher IQ’s, 91.2. 
(Statistically significant) 

2. Social and related sciences: AQ for higher IQ’s, 


93.3; for lower IQ’s, 92.2. (Not significant) 
Conclusions 


A. Range of Individual Differences 

1. Typical spread in mental maturity and educational 
achievement approximated six years over a chronological 
age spread of six months. 

2. All grades contained children whose mental maturity 
and ability in school subjects varied by more than five 
years. 





B. Variability in Capacity and Achievement 
1. In well-defined curricular areas (reading, arithme- 


tic, and language) children were less variable than in 
mental maturity. 

2. In less well-defined curricular areas (social and 
related sciences) children were more variable than in 
mental maturity. 


C. Age and Degree of Variability 

1. When based upon standardized age scores, trends 
in variability in relation to age were in agreement when 
expressed in relative and in absolute terms. Similar 
trends based upon raw scores did not conflict. 

2. No evidence was found to indicate that absolute 
variability is proportionate to age and that relative varia- 
bility is constant throughout childhood, nor that age was 
significantly related to the range of individual differences. 


D. Achievement Ratios and Curriculum Content 

In the closely defined curriculum of reading, arithmetic, 
and language, achievement ratios were significantly higher 
for children of lower intelligence. No significant difference 
in achievement ratios was found in the less closely defined 
curriculum of the social and related sciences. 


Implications 








Collectively, the findings imply a “levelling down” effect 
of the educational program that is sociologically inefficient. 
The need for experimental research to produce means for 
differentiating instruction to meet the needs of “brighter” 
children is evident. 365 pages. $4.70. Mic 57-3558 


CHANGES IN BRIGHTNESS OF CHILDREN, AGE 
THREE TO ELEVEN, LIVING IN A 
LOW SOCIOECONOMIC ENVIRONMENT 


(Publication No. 22,993) 


John Leod Wilson, Ed.D. 
Indiana University, 1957 


Chairman: Dr. Merrill T. Eaton 


The purpose of this investigation was to ascertain 
whether the brightness of low socioeconomic status child- 
dren changed with increase in age and, if so, in what 
respect. Specifically, the problem was to investigate the 
changes in brightness of rural Negro children who, by prac- 
tice, have had to live in a low socioeconomic environment 
in southeast Arkansas. The area contained approximately 
three and one half times as many Negro children as whites 
and conformed to the U.S. Census definition of a rural 
community. 

A population composed of male and female children of 
Negro parentage within the three- to eleven-year age range 
was selected for study. Low socioeconomic status, and 
odd-year age in this range were used as criteria in the 
selection of the subjects. Approximately 50 children at 
each age level, making a total of 257 subjects, were studied 
by using the Goodenough Draw-a-Man Test as the instru- 
ment. In addition as interview sheet designed to ascertain 
family gross income and parents’ education was also used. 

The results of this investigation indicate that age three 
children living in this low socioeconomic area do not show 
intelligence-test performance inferior to the accepted 
average brightness. However, brightness decreased with 
an increase of age. The standard deviations for ages 
above three were nearly double the standard deviation at 
age three. Also, above age three, the per cent of 
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subjects with an IQ above 105 decreased steadily, while 
the per cent below 95 steadily increased. Statistically 
significant differences were found between mean IQ of the 
three-year-olds and that of the seven-, nine-, and eleven- 
year-old subjects. In like manner differences between 
five-year-olds and nine-year-olds, and between five-year- 
olds and eleven-year-olds were significant. No discernible 
correlation was found between the IQ’s of the children and 
schooling of either parent, and correlations between the 
IQ’s of the children and the income of the parents fluctu- 
ated from negative to positive. 

On the basis of the statistical analysis of the data it 
was concluded that the difference in IQ between the groups 
might be attributed to the environment in which the children 
were growing up. 

From the study the following conclusions were drawn: 

1. In this low socioeconomic rural environment age 
three rural Negro children have average brightness as 
measured by the Goodenough Draw-a-Man Test. 

2. Increase in age is accompanied by decrease in the 
brightness of the subjects. 

3. While in a case or two, the parents had better in- 
come or formal training by far the majority fell in the low 
socioeconomic class existing in this community. 

4. There is no existing correlation between brightness 
and parental schooling, and very little relationship between 
brightness and parental income. 

o. The decrease in brightness might be due to social 
status rather than to race alone. 

With the intent of reducing such decreases in low status 
children’s brightness it was recommended that: 

1. Recreational, library, and cultural facilities be 
provided for all persons in this community 

2. Restricted environment practices be erased 

3. Clinical and dental services be established 

4. Housing and dwelling areas be improved 

). Adult educational programs and studies on family 
size be instituted 

6. A movement toward diversified farming be under- 
taken 

7. Many studies on brightness of both white and Negro 
children in communities of this kind be made. These 
should included the use of numerous tests and the making 
of some longitudinal studies. 155 pages. $2.05. Mic 57-3559 
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AN ANALYSIS OF THE FULL-TIME OFF-CAMPUS 
STUDENT TEACHING PROGRAM IN THE 
SECONDARY SCHOOLS AT APPALACHIAN 

STATE TEACHERS COLLEGE 


(Publication No. 22,983) 
Roy Russell Blanton, Jr., Ed.D. 
Indiana University, 1957 


Chairman: I. O. Foster 


The purposes of this study were to appraise the student 
teaching program in the secondary schools at Appalachian 





State Teachers College with respect to the extent to which 
the objectives of the program were being realized, and to 
make any recommendations that might seem warranted 
for the pre-service preparation of prospective teachers at 
Appalachian State Teachers College. 

The objectives of the program were formulated by re- 
stating the values and submitting them to the student teach- 
ing faculty for validation. A list of experiences which 
might lead to the attainment of the objectives was selected 
and submitted to the student teaching staff and 65 super- 
vising teachers to determine the value of the experiences 
in attaining the objectives. The 108 student teachers used 
in the study represented the total population during the 
academic year 1954-1955. There were 108 supervising 
teachers who worked with the student teachers included in 
the study. Data were collected by means of report forms 
which were requested from the student teachers at the end 
of the fourth, eighth, and twelfth weeks of the school 
quarter in which they did their student teaching. The 
report forms were used to ascertain the adequacy of 
participation in the experiences, the value of the experi- 
ences, and the degree to which the various objectives were 
attained. Report forms used to ascertain the degree to 
which the student teachers had attained the various objec- 
tives were also submitted by the supervising teachers 
during these same periods. 

The student teaching faculty was in complete agreement 
as to the objectives of the program. All of the student 
teachers participated in 18 of the 111 experiences; from 
92 to 99 per cent participated in 26 experiences; from 81 
to 90 per cent participated in 25 experiences; from 65 to 
80 per cent participated in 22 experiences; and from 26 to 
63 per cent participated in 20 experiences. At the com- 
pletion of the student teaching experience, as reported by 
student teachers, at least two thirds of the student teach- 
ers had attained to a high degree all but two of the 13 ob- 
jectives. As reported by supervising teachers, at least 
two thirds of the student teachers had attained to a high 
degree all but three of the 13 objectives. 

It seems that the student teachers adequately attained 
the objectives of the program. 

382 pages. $4.90. Mic 57-3560 


RELATION OF INTERESTS, ABILITY 
COURSES TAKEN, SCHOLASTIC ACHIEVEMENT, 
AND OTHER FACTORS TO SUCCESS 
IN INDUSTRIAL ARTS TEACHING 


(Publication No. 22,770) 


Leo Martin Ensman, Ed.D. 
University of Missouri, 1957 


Supervisor: Dr. H. H. London 


PURPOSE OF STUDY: The purpose of this study was to 
ascertain the relation between teaching success, as 
rated by supervisors, of 110 beginning industrial arts 
teachers who were graduated from Kansas State Teach- 
ers College of Pittsburg and the following factors: gen- 
eral and pre-college background, collegiate preparation, 
selected interests, mental abilities, and the school, 
community and teaching assignment. 
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METHOD OF RESEARCH: Data were secured from rec- 
ords in several offices at K.S.T.C. Data were tabulated 
and chi-square tests calculated by the IBM Section, 
University of Missouri. 


SUMMARY: No appreciable difference was found between 
the general and pre-college background of the teachers 
and their rated success. 

As a group, the individuals were rated as quite suc- 
cessful as beginning teachers. 

Teachers with science minors received significantly 
higher ratings than those with other minors. | 

Individuals who received average marks of below 2.04 
in undergraduate general education courses received 
significantly lower ratings than those with higher aver- 
ages. 

Although not statistically significant, the large pro- 
portion of low ratings went to those individuals who: 

(1) transferred from other institutions, (2) participated 
in the “professional block” form of student teaching, 

(3) received marks of below “A” in student teaching, 

(4) had less than 52 hours of undergraduate industrial 
arts courses, (5) had taken no graduate industrial arts 
courses, (6) had more than 84 hours in undergraduate 
general education courses, (7) had average marks of 
below 3.20 in technical courses in industrial arts, (8) had 
average marks of below 3.25 in professional courses 

in industrial arts, (9) had average marks of below 2.69 
in all college courses, (10) graduated in the lower half 
of their entire class, (11) began teaching in large com- 
munities, (12) taught other subjects in addition to indus- 
trial arts. 

No difference was found between degrees of mental 
abilities, as measured by the American Council on 
Education Test, and teaching success. 

The group possessed significantly high mechanical 
and artistic interests but only moderately social service 
interests, as measured by the Kuder Preference Record. 
No significant relation was revealed between interests 
and success. 

Teachers who began in schools with enrollments of 
under 500 received significantly fewer low ratings than 
those who began in larger schools. 

Ratings received by teachers who left teaching since 
being rated differed significantly from those who were 
still teaching. 

The teachers came from ten states, began teaching in 
thirteen states, and were located in seventeen states 
at the time of the study. Eighty-one came from Kansas; 
only 61 were in Kansas at the time of the study. 


CONCLUSIONS: Factors concerning general and pre-col- 
lege background of these teachers, taken separately, do 
not provide a sound basis for recruitment, counseling, 
placement, or hiring of beginning industrial arts teach- 
ers. , 

There appears to be a tendency for individuals with 
high scholastic marks, greater number of hours in 
various areas, and other factors concerning college 
preparation, which might be expected to accompany 
teaching success, to receive high ratings. 

Degrees of interests and mental abilities of the stu- 
dents involved in this study appear to have little or no 
relation to teaching success. 

Apparently, size of school should be considered when 
placing and hiring beginning teachers. 





Successful, as well as unsuccessful, teachers seem 
to be leaving the teaching profession. 

Factors studied here, in combination, or other factors 
not identified, appear to be affecting the ratings more 
than these same factors taken separately. 

More marked differences in rated success might be- 
come apparent if these same factors were studied over 
a period of years instead of at the end of the first year 
of teaching. 161 pages. $2.15. Mic 57-3561 


AN ANALYSIS OF THE PREPARATION AND 
CERTIFICATION OF SECONDARY SCHOOL 
BUSINESS TEACHERS 


(Publication No. 23,920) 


Thomas Lee Foster, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: F. Wayne House, Ph.D. 


Statement of the Problem 

The purpose of this study was twofold: (1) To analyze 
the certification programs in the various states in light 
of the certification policies of the National Association of 
Business Teacher- Training Institutions, and (2) To analyze 
the program for the preparation of business teachers in 
certain selected institutions in light of these certification 
policies. 





Procedures 

Certification bulletins, or digests, were obtained from 
the certification office of each state and the District of 
Columbia. Other data concerning the certification pro- 
grams of the states were obtained through personal inter- 
views with five state certification officials and a question- 
maire to the director of certification in each state. All of 
the states responded to the questionnaire. 

Catalogues, or bulletins, were obtained from 120 se- 
lected teacher-training institutions. This select group 
included the state university of each state, a state teachers 
college from each state, and in several states a liberal 
arts college that was noted for its teacher-training pro- 
gram. 

Other data concerning the teacher-training programs 
of these selected institutions were obtained through per- 
sonal interviews with ten chairmen of business education 
departments, and through a questionnaire submitted to the 
chairmen of the business education departments of the 120 
selected institutions. Usable returns were received from 
87 institutions. 





Conclusions 

It would be impossible to enumerate here all of the 
conclusions; however, some of the major conclusions 
were: 

1. The Bachelor’s degree, or the equivalent, from an 
accredited four-year college was necessary for certifica- 
tion. 

2. In three-fourths of the states, certificates not used 
for a stated period of time lapsed from nonuse. 

3. Seven-tenths of the states had a prescribed pattern 
of courses for teacher-training institutions to follow in 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





2214 


EDUCATION 





meeting minimum standards. Four-fifths of the institutions 
reported following such a pattern. 

4. Student teaching in business education was required 
in three-fourths of the states and in nine-tenths of the 
institutions as a basis for recommendation for certification. 

o. One-half of the states and three-fourths of the insti- 
tutions provided for a braod, general preparation in busi- 
ness education, as well as an opportunity to specialize in 
one or two sub-fields. 

6. Three-fifths of the institutions recommended pro- 
spective business teachers for a special certificate rather 
than a general, or “blanket” certificate. 

7. One-half of the institutions had a selection program 
for prospective business teachers. 

8. One-tenth of the certification directors and one- 
fourth of the chairmen reported taking part in activities 
directed toward simplification of certification terminology. 

9. Only one-twelfth of the states and one-tenth of the 
institutions reported a five-year preservice program for 
certification. 

10. One-fourth of the states issued an initial certificate 
in conformity with the Policies as to the title (Provisional) 
and the length of time valid (four or five years). 

11. Four-fifths of the states issued emergency, or 
temporary certificates. 

12. Only one-tenth of the states and one-eighth of the 
institutions required occupational business experience as 
a basis for certification. 

13. Slightly less than one-half of the states were par- 
ticipating in reciprocity agreements. 

14. One-fourth of the states had some provision for 
accepting teaching experience in lieu of student teaching 
as a basis for certification. 


Recommendations 

It is recommended that provision be made for: 

1. More active participation of educators in working to 
develop a uniform and simple terminology. 

2. Continued certification based upon five years of 
preparation. 

3. Discontinuance of issuing emergency, or temporary, 
certificates. 

4. Occupational business experience as a basis for 
certification. 

0. An initial certificate valid for four or five years 
and be nonrenewable. 

6. Reciprocity for certification with as many states as 
possible. 

7. Accepting teaching experience in lieu of student 
teaching. 287 pages. $3.70. Mic 57-3562 





AN ANALYSIS OF THE CAMPUS SECONDARY 
SCHOOLS MAINTAINED BY PUBLIC INSTITUTIONS 


(Publication No. 22,837) 


Duaine Charles Lang, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: J. Galen Saylor 


Statement of the Problem 





The purpose of the study was to analyze the campus 
secondary schools maintained by public institutions as a 
part of the program of teacher education. 

Additional aspects of the study were the comparison of 
pertinent practices of the schools surveyed in ten areas 
with the recommendations of certain of the professional 
education organizations, and the attempt to establish by a 
historical treatment the purpose and place of the campus 
school in teacher education. 


Procedures 





The analysis was done by describing as fully as possible 
the campus schools in the following areas: (1) Use made 
of the schools, (2) Building facilities, (3) Teaching facil- 
ities, (4) Administration, (5) Professional staff, (6) Stu- 
dent teachers and student teaching, (7) Pupils, (8) Pro- 
gram, (9) Relation of the school to the college’s profession- 
al education program, and (10) Problem faced by the 
college and school’s administration staff based upon 
operating and administering a campus school. 

The data were obtained from a questionnaire sent to 
the eighty qualified schools. Response was received from 
seventy-five schools. 


Findings 








The practices and procedures as used by the schools 
were presented under the appropriate heading. The com- 
plete findings were too extensive to be presented here; 
however, some of the major findings were as follows: 


1. Student teaching was the primary function of over 
seventy per cent of the schools, and accounted for 
approximately forty-nine per cent of the total use. 


The building was shared with other activities by 
approximately sixty per cent. Twenty-six secondary 
schools occupied fifty per cent or less of the build- 
ing. 


. At most of the schools the majority of the regular 
permanent staff members had professorial status, 
rank, salary, and tenure comparable to other 
members of the college or university staff. 


. Twenty-eight schools required student teaching 
in the major subject area, and an equal number 
required it in both the major and minor subject 
area. 


. A slight majority, fifty-three per cent, required the 
student to teach more than a single period. 


Only at seventeen schools was all student teaching 
done in the campus school. 


Twenty-one schools had superior student bodies as 
regarded intelligence, and twenty-three were supe- 
riro in socio-economic status of the parents when 
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compared to the student bodies of other schools in 
the area. 


. Thirty-one schools had not conducted any experi- 
mentation within the last two years that could not 
have been done with the same success in a cooper- 
ating school. The median number of experiments 
reported by thirty-four schools was four. 


. Neither the academic department nor education de- 
partment was extensively consulted in determining 
instructional content, evaluation, or continuity for 
the various programs of the school. 


Comparative Analysis 

The findings were compared with the standards and 
recommendations of the Association for Student Teaching 
and the American Association of Colleges for Teacher 
Education. Most inconsistencies between the standards 
and recommendations and the findings centered around the 
student teaching function. The load of the campus school 
staff and the use made of the college staff in planning, exe- 
cuting, and evaluating the program of the school were also 
areas in which the schools were least successful in meet- 
ing the standards and recommendations. 

305 pages. $3.95. Mic 57-3563 





AN ANALYTICAL AND DESCRIPTIVE TECHNIQUE 
FOR RATING STUDENT TEACHERS 


(Publication No. 22,139) 


James L. Latham, Ed.D. 
North Texas State College, 1957 


Problem 


The problem of this study was to develop an analytical 
and descriptive technique for rating the performances of 
student teachers. 


Procedures 


The solution of the problem involved the following pro- 
cedures: 

1. A study and analysis of literature and materials in 
the field of rating in order to furnish suitable criteria. 2. 
A determination and listing of those areas that comprise 
the functions of teaching. 3. A validation of these broad 
areas or functions of teaching by principles of field psy- 
chology, sociology, and democracy. 4. A statement of the 
tasks of teachers in behavioristic terms, basing this state- 
ment on principles of psychology, sociology and democracy. 
o. A development of a set of activities or performance cri- 
teria by stating the behavioristic terms in such a manner 
as to give them animation. 6. An initiation of a pilot study 
on a sampling of student teachers in order to refine the 
scale. 7. The establishment of reliability of the instru- 
ment and a technique of utilization through a test-retest 
procedure using large sampling techniques on selected 
student teachers. 8. A comparison of the results of the 
rating scale with the results or scores of the same student 
teachers on the Minnesota Teachers Attitude Inventory and 
the Otis Mental Ability Test. 











Conclusions 


The solution of the problem of this study produced the 
following conclusions: 

1. The correlations of the scores of the test-retest of 
the rating scale were significant and the student teacher 
rating scale established a significant degree of reliability. 
2. The correlations of the scores of the test booklets of 
the rating scale and the scores on the M. T. A. I. and on 
the Otis Mental Ability Test were not significant. 3. The 
scale was too lengthy for cooperating teachers to utilize 
to fullest advantage. 4. The student teacher as a member 
of the profession and the student teacher as a a citizen were 
areas in which certain laboratory experience programs 
provided few opportunities for observation by the cooper- 
ating teacher. 5. The performances of the student teacher 
were desirable bases for evaluation. 6. In the opinion of 
the cooperating teachers and the supervisors a longer 
period of time was needed for study of the rating scale 
prior to the evaluative effort. 7. The selected behavioris- 
tic items were adequate and meaningful. 8. The five-point 
rating scale afforded sufficient polarity for the purposes 
of this study. 




















Recommendations 


In view of the findings and conclusions of this study the 
following recommendations were made to all those who 
work with and are interested in student teaching or in lab- 
oratory experience programs: 

1, It was recommended that continued effort be made 
to develop a student-teaching rating scale utilizing per- 
formance as a basis which would result in a more flexible, 
easily used instrument. 2. It was recommended that those 
people concerned with student teaching study the laboratory 
experience programs to see if there are sufficient oppor- 
tunities to justify the inclusion of items concerning the 
Student Teacher As A Citizen and the Student Teacher As 
A Member of the Profession in a rating scale. 3. It was 
recommended that the rating scale be studied by the di- 
rector of student teaching, supervisors, and cooperating 
teachers with the possibility of using this rating scale 
throughout the student-teaching experience as a basis for 
co-operative planning and periodic evaluation. 

161 pages. $2.15. Mic 57-3564 

















EXPECTATIONS REGARDING TEACHERS 
(Publication No. 22,391) 


Lloyd V. Manwiller, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor A, S, Barr 


The purpose of the study was to test the hypothesis that 
teachers and members of boards of education agree on the 
behaviors they think the community expects of teachers. 

The subjects of the study were 391 high schoolteachers 
and 134 members of boards of education from twenty- 
seven high school districts in Columbia, Dane, and Sauk 
Counties of south-central Wisconsin. Each of the three 
types of legal high school districts of Wisconsin was rep- 
resented in the study, namely, fifteen common, nine union 
free high school, and three city school districts. 
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Data on expectations regarding teachers were secured 
through an inventory consisting of a personal-data sheet 
and a questionnaire of eighty-five statements on which 
teachers and school board members were asked to give 
their opinions on whether they thought the people would 
view certain behaviors as acceptable or unacceptable for 
teachers. Calculation of the Pearson product-moment co- 
efficient of correlation to estimate the reliability of the 
data obtained through a test-retest procedure was .78 t .15, 
Through closely integrated follow-up procedures a 95.0 
per cent usable return was obtained from school board 
members and a 93.3 per cent return from the teachers. 

In analyzing the data, an Index of Acceptability was com- 
puted on all behaviors for all groups of teachers and school 
board members who returned inventories. Criteria of 
agreement and disagreement were formulated to determine 
which behaviors represented agreement and disagreement 
by teachers and school board members. 

Conclusions based on an analysis and interpretation of 
the data were as follows: 

1. Teachers and school board members when taken as 
separate entities, as total groups, seemed to be in 
general agreement with each other on the behaviors 
they thought the community expected of teachers. 

The hypothesis of the study appeared to be validated 
to a considerable extent. 


The area of religious life seemed to constitute the 
major area of inter-group agreement between the 
total number of teachers and school board members, 
the areas of economic and civic life to a lesser de- 
gree, and the areas of personal-family and social- 
recreational life the least. 


Of the twenty-four behaviors showing the most ex- 
treme differences in Indexes of Acceptability be- 
tween the total number of teachers and school board 
members, proportionately fewer of them were found 
in civic and religious life, more of them in economic 
life and in personal-family life, and most of them in 
social and recreational life. 


While differences existed between school districts 
on expectations regarding teachers, it appeared that 
teachers and school board members interpreted be- 
haviors similarly as acceptable or unacceptable 
teacher conduct in their respective communities. 


About four-fifths of the teachers and nearly three- 
fourths of the school board members thought people 
make a distinction between the behavior that is ac- 
ceptable for a teacher and the behavior that is ac- 
ceptable for any other member of the community, es- 
pecially so in social-recreational life, in personal 
and family life, and in civic-political life. 


Behaviors characterizing the social role of men and 
women teachers were much alike. Except for sev- 
eral items, few large differences were noted in how 
the respondents thought people regarded the behavior 
of the two sexes. 


In individual school districts, the most frequent in- 
tergroup agreements were shown in connection with 
the most acceptable and unacceptable behaviors of 
the study as they pertained to economic life and per- 
sonal and family life. 





8. Some differences of opinion were found in every 
school district between the teachers and members 
of boards of education on the behavior they thought 
the community expected of teachers. 

326 pages. $4.20. Mic 57-3565 


EVALUATION OF AN ELEMENTARY 
TEACHER EDUCATION PROGRAM 


(Publication No. 22,862) 


Lafayette Parker, Ed.D. 
University of Pittsburgh, 1957 


The purpose of this research is to determine how func- 
tional the teacher education program is at Fayetteville 
State Teachers College, North Carolina, by: (a) obtaining 
the reactions of the graduates concerning the college pro- 
gram; (b) obtaining the opinions of the employers con- 
cerning certain of the graduates; and (c) comparing the 
elementary program of Fayetteville State Teachers Col- 
lege with those of selected teacher education institutions. 

The procedure involved the study of the data from two 
questionnaires and the elementary teacher education pro- 
grams of 54 selected institutions. Data were tabulated to 
show a pattern of the activities and experiences of the 
Fayetteville graduates. The opinions of these graduates 
concerning the effectiveness of the college program, in- 
cluding their ratings of college goals, program offerings, 
and facilities, were studied. Data were also studied to 
ascertain the status of the typical employer of, as well as 
the length of his experiences with, these graduates. To 
determine the opinions of the employers concerning the 
adequacy of the program at the college, their ratings of 
the graduates on the degree to which they possessed cer- 
tain traits and subject matter, along with their responses 
to questions, were studied. The curricular offerings of the 
institutions, which offered elementary education, rated by 
the Southern Association of Colleges and Secondary Schools 
and the American Association of Colleges for Teacher 
Education were examined and compared with that of Fay- 
etteville State Teachers College. 

This research concerning the graduates showed that: 

1. Fifty-seven per cent owned their homes. 

2. Seventy-five per cent were less than 41 years of 
age. 

3. Thirty-two per cent were single. 

4. Sixty per cent had training beyond the B. S. Degree. 

09. Fifty-three per cent worked in rural communities 
during 1955-1956. 

6. Fifty-eight per cent had had only one position. 

The graduates thought that most of the objectives were 
well achieved by the college, rated the courses relatively 
high, and rated the services relatively low. 

The typical employer had supervised Fayetteville State 
Teachers College graduates for 12 years, and employs 50 
persons, 12 of whom are Fayetteville graduates. These 
employers rated the degree to which the graduates pos- 
sessed most of the traits and courses relatively low. Ac- 
cording to the employers, strengths of the graduates were 
cooperation, knowledge of teaching methods and techniques, 
competence, conduct, and loyalty. Selective admission was 
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indicated as a means of improving the product of the 
college. 

As compared with the 54 selected institutions in this 
research, Fayetteville State Teachers College was found 
to be one of: 

1. Nine requiring as much as 130 semester hours for 
graduation. 

2. Thirteen teachers colleges. 

3. Fourteen offering undergraduate courses only. 

4, Eighteen operating on the quarter system. 

This college required more than the average number of 
semester hours in general education as compared with the 
selected institutions, but less in professional education 
and electives. 

It was recommended that: 

1. Curricular consideration be given to the fact that 
more than one-half of the graduates indicated that they 
teach in rural communities. 

2. Goals, qualities, and subjects rated low be studied 
further. 

3. The curriculum be broadened to include graduate 
work, more music, a band, and commercial education. 

4. Selective admission procedures be followed. 

5. The institution consider changing to the semester 
system. 

6. The number of hours required in general education, 
professional education, and electives be changed, and es- 
pecially that the number in special methods be increased. 

7. Professional education courses be spread out during 
each college year. 190 pages. $2.50. Mic 57-3566 


AN ANALYSIS OF ARITHMETIC ACHIEVEMENT IN 
GRADES FOUR, SIX, AND EIGHT 


(Publication No. 22,410) 


Carroll Ernest Rusch, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor A. S, Barr 


This dissertation is based on a factor analysis of arith- 
metic achievement in grades four, six and eight. The 
analysis is designed to explore the hypothesis: There is a 
pattern in arithmetic achievement revealed in a factor 
study, a pattern which is a function of the sex and age of 
the child. 

The variables in this analysis are the sub-tests of the 
California Arithmetic Tests. The analysis is based on the 
test scores of approximately one hundred individuals in 
each separate group. Six matrices, whose elements are 
the coefficients of correlation between the sub tests, were 
factored. These coefficients were obtained by the Pearson 
product - moment method. Thurstone’s centroid method 
was used to factor each matrix. The centroid factors were 
rotated by direct rotation to simple structure. 

The study has limitations. First of all, every student 
involved came from a single county in Wisconsin. Sec- 
ondly, the teachers whose students are involved are not 
necessarily typical of elementary school teachers in the 
United States in background or preparation. Third, a sta- 
tistical study of human behaviour, rarely if ever, provides 
absolute results but will usually provide hypotheses whose 
validity will be determined by further research. 





A careful analysis of the results leads to the following 
hypotheses: , 

1, The number factor has three sub-factors. This was 
constant throughout the study, for all grades, and for boys 
and girls. These were tentatively classified as an abstrac- 
tion factor, an analysis factor, and an application factor. 

2. Boys do not develop the analysis or abstraction fac- 
tor as Clearly as do girls. 

3. Sixth grade appears to be a key grade as it was at 
this level that strange changes in factorial make up took 
place. 

4. A progressive developmental factor pattern did ap- 
pear for both sexes. This pattern was shown most clearly 
in the analysis factor and the application factor for girls. 

All of the hypotheses are in need of further study. If 
new measuring instruments based on the first hypothesis 
can be developed, a clearer picture of a developmental 
pattern in arithmetic can be obtained. 

119 pages. $2.00. Mic 57-3568 


THE PREDICTIVE VALUE OF 
A TEACHER JUDGMENT TEST 


(Publication No. 22,416) 


George Josef Schick, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Arvil S. Barr 


The purpose of this investigation is to study the pre- 
dictive effectiveness of a teacher judgment test with par- 
ticular reference to gradepoint average in professional 
courses, student-teaching grades, and efficiency ratings 
by school supervisors given after six months of teaching. 
This study concerns itself with a so-called judgment test 
of a situational type, wherein certain facts are given and 
various sorts of judgments are sought. In making this ap- 
proach it is thought that teachers must make many judg- 
ments in teaching and the quality of these judgments will 
correlate positively with the effectiveness of teachers. 

The effectiveness of teachers was measured by sub- 
jective evaluations through the Wisconsin Adaptation of the 
M-Blank by supervisors of schools. More specifically, 
this study attempts to answer the following questions: 

1. Are scores on the judgment test predictive of suc- 

cess in professional courses ? 


2. Are scores on the judgment test predictive of 
student-teaching grades ? 


3. Are scores on the judgment test predictive of super- 
visors’ rating of teachers at the end of a six-month 
teaching period ? 


Three criteria will be employed for predicting teaching 
success. They are: (a) gradepoint averages in profes- 
sional education courses, (b) student-teaching grades, and 
(c) principals’ or supervisors’ judgments of the effective- 
ness of teachers. During this investigation subjective and 
objective data were used. It was hoped that these data 
could be used for predicting future teaching success. 

In the fall of 1955, teacher judgment tests were given 
to one hundred and forty-three seniors enrolled in the 
School of Education at the University of Wisconsin. The 
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population of this study consists of seventy-two teachers 
for whom supervisory ratings could be obtained. The study 
is a descriptive, predictive investigation with generaliza- 
tions limited to the group studied. From the original one 
hundred and forty-three students eighty-six secured ele- 
mentary or high school teaching positions for whom super- 
visory ratings could be ascertained. The data were ana- 
lyzed through the use of the coefficient of correlation, 
mean, standard deviation, F-test, and in some cases 
through partial correlation, multiple correlation, and an 
analysis of variance. The judgment tests were scored in 
three different ways. The group of seventy-two teachers 
for which responses could be secured was divided into ran- 
dom half A and random half B. Empirical scoring keys 
were derived from sub-group A and from sub-group B using 
two different kinds of weights for each test item. Cross- 
validation took place whenever a key from one group was 
derived the second group was scored with it and these 
scores were correlated with their corresponding M- Blank 
ratings. The total group was also scored with a “rational” 
key made up by three professors and two advanced gradu- 
ate students. 

While positive relations were found between the various 
variables appearing in the above three questions, one must 
conclude that the relations were too small in size to be of 
practical predictive value. It is, however, possible that 
with the revised teacher judgment test higher correlation 
coefficients and thus better predictive measures could be 
obtained. The revision was made by several professors 
and advanced graduate students. 

Further research is needed in this area to establish the 
long sought after goal to find a measure that predicts early 
and adequately later teaching success. Perhaps, however, 
M-Blank ratings for groups heterogeneous with respect 
to major fields and teaching location are inherently unpre- 
dictable. 199 pages. $2.60. Mic 57-3570 


MUSIC TEACHER CERTIFICATION 
IN NEW YORK STATE 


(Publication No. 22,737) 


Carlton Edwin Weegar, Ed.D. 
New York University, 1957 


This project traces the history of music teacher certi- 
fication in New York State and examines the need for re- 
vision of laws and practices having to do with music 
teacher certification in New York State. 

Music education in New York State, with particular em- 
phasis on the teacher and professional standards, is evalu- 
ated from the Dutch voorsanger in New Netherlands to the 
first vocal music teacher certified by New York State in 
1896. The effect on New York State of developments in 
music education in Boston and other localities is also 
mentioned. Causal factors in the development of the vocal 
music certificate are examined. The status of nineteenth 
century New York State music teaching as a profession is 
described. 

A summary of the history of New York State teacher 
certification prior to 1896 is followed by a detailed analy- 
Sis of the progress of music teacher certification after 
that date, through to 1956. Trends in public school music 
during this period are verified. 





While the data gathered in the first phase of the project 
was primarily historical, the second phase, dealing with 
state requirements, college curriculums, and comparison 
of standards, required statistical data. The present status 
of music teacher certification in New York State is de- 
scribed and a comparison is made with music teacher 
certification in other states. The twenty active teacher 
training curriculums for music teachers approved by New 
York State are compared with the New York State require- 
ments for certification, the requirements in other states, 
and the curriculum recommended by the Music Educators 
National Conference. 

A questionnaire sent to school administrators and music 
teachers in New York State sought opinions regarding con- 
tent of teacher training curriculums for music teachers, 
the effectiveness of present training of music teachers, 
and the need for revision of present certification require- 
ments, all with respect to New York State. Administrators 
expressed preference for more generalized preparation 
enabling the music teacher to work in all music education 
areas and at all levels rather than specialization that 
limits the music teacher to one phase of school music. 
Administrators also expressed concern that the music 
teacher is lacking in an understanding of the total school 
program. Music teachers indicated a preference for spe- 
cialized curriculums and expressed a desire for more 
emphasis on competency instead of point requirements in 
music teacher training. 

Conclusions derived from the project are: that in ad- 
dition to the financial and personnel shortages affecting 
all teaching areas, the development of high standards in 
music education has been somewhat hampered by super- 
stitions and by odd beliefs concerning music, by the inade- 
quacies of music teacher training especially in the past, 
and by the difficulty then and now of scheduling music 
groups which seek personnel from several school class 
levels; that the development of a music education profes- 
sion has been a slow process with many gains and yet fur- 
ther to go; that certification of music teachers in New 
York State has been and is effective but needs revision at 
the present time; and that certification is a necessary 
and effective device for measuring and upgrading educa- 
tional standards, and that college curriculums for training 
music teachers are unequal, the implication being that 
advances in certification requirements would bring about 
improved curriculums in colleges that fall short of the best 
curriculums in the State. 

General and specific recommendations are made for 
changes in the present New York State requirements for 
music teacher certification. | 

397 pages. $5.10. Mic 57-3571 
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EDUCATION, THEORY AND PRACTICE 


A STUDY IN MENTAL ARITHMETIC: PROFICIENCY 
AND THOUGHT PROCESSES OF PUPILS 
SOLVING SUBTRACTION EXAMPLES 


(Publication No. 22,844) 


Betty Irene Brown, Ph.D. 
University of Pittsburgh, 1957 


This study in mental arithmetic measured pupil pro- 
ficiency when solving subtraction examples without the 
use of writing materials, and determined the varying 
thought processes associated with the high and low levels 
of that proficiency. The four primary objectives were: 

(1) to determine how the ability to solve subtraction ex- 
amples varied with the grade level and with the method of 
presentation; (2) to investigate how oral subtraction was 
related to the associative factors of sex, general intelli- 
gence, general arithmetic achievement, and memory span; 
(3) to determine the variety of thought processes and 
methods usedby the high and low achievers; (4) to relate 
the variation in thought processes used by the high and low 
achievers to the four associative factors of sex, intelli- 
gence, etc.. 

The analytical techniques of testing and interviewing 
constituted the basis of the research. Seventeen hundred 
fifteen pupils were tested, 311 of whom were involved in 
the correlation of three equivalent tests. After the tests 
were correlated, they were administered to approximately 
200 pupils in Grades 6 through 12. The examples of Test 
A were presented orally, solved mentally, and the solutions 
were recorded on an answer sheet. The examples of Test 
B were presented with flash cards, solved mentally, and the 
solutions recorded. The examples of Test C were pre- 
sented in written form and the pupils were permitted to use 
pencils to compute the solution. The thought processes 
and methods used by those who scored among the highest 
and lowest five per cent on the oral test form were deter- 
mined through interviews. 

On the three tests, 38.5 per cent difference in achieve- 
ment occurred between the oral and written presentation, 
and 28.4 per cent difference occurred between the oral and 
flash-card presentation. The per cent of gain in achieve- 
ment for all three presentations was relatively small be- 
yond the eighth grade. The correlation between the oral 
and written tests was .51, between the oral and flash-card 
tests .61, and between the written and flash-card tests .59. 

Boys exceeded girls in oral subtraction at the .01 con- 
fidence level. However, there was no statistically signifi- 
cant difference between the sexes when the examples were 
presented in either written or flash-card form. The corre- 
lation between oral‘achievement and general intelligence 
was .00, between oral achievement and general arithmetic 
achievement .65, and between oral achievement and mem- 
ory span .35. 

The decomposition method was found to be the most 
common general method used by both high and low 
achievers. The number of approaches used were (1) count- 
ing, (2) right-to-left, (3) left-to-right, (4) rounding (in- 
cluding upward, downward, and combination), (5) place- 
grouping, and (6) number-relations. The high achievers 
exceeded the low achievers in the number of methods which 
each used. 

The conclusions and implications of this study were: 





(1) The left-to-right approach can be used by pupils of 
both high and low ability, especially in nonborrowing situ- 
ations in subtraction. By this approach the unity of the 
example is retained, and an approximate answer may be 
obtained quickly - even before the entire example be- 
comes known; (2) educators should encourage the pupils 
to solve by inspection all textbook examples which can 
reasonably be solved in this way; (3) sex and the use of a 
variety of methods appear to be more closely related to 
oral arithmetic achievement than do some of the other as- 
sociative factors; (4) educators might well consider the 
merits of utilizing mental arithmetic methods in initial 
instruction in written arithmetic; and (5) the use of men- 
tal arithmetic methods should be especially encouraged 
among the highly intelligent and gifted children. 

143 pages. $2.00. Mic 57-3572 


OPINIONS OF VIRGINIA SCHOOLMEN CONCERNING 
THE TREATMENT OF CONTROVERSIAL ISSUES 


(Publication No. 22,984) 


Calvin W. Deam, Ed.D. 
Indiana University, 1957 


Chairman: Howard T. Batchelder 


The major purpose of the investigation was to obtain 
and to compare the opinions of superintendents, school 
board members, and secondary school principals and so- 
cial studies teachers in the Commonwealth of Virginia con- 
cerning the role that the treatment of controversial issues 
should play in secondary school American history and gov- 
ernment classes. A rationale regarding the need for dis- 
cussing controversial issues was developed also. 

A questionnaire was constructed and submitted to a 20 
per cent random sampling of the members of three groups. 
All superintendents employed in the Commonwealth of 
Virginia were invited to participate as well. 

It appeared that the following conclusions were war- 
ranted by the findings revealed in the study: 

1. With respect to the greater percentage of response 
manifested by social studies teachers, it would appear that 
the general problem of handling controversial issues was 
a matter of greater concern to teachers than to members 
of the other groups. 

2. Virginia schoolmen considered some controversial 
issues more suitable for discussion than others. 

3. Virginia schoolmen were of the opinion that most of 
the controversial issues contained in the present instru- 
ment were suitable for discussion, 

4. No significant differences of opinion were evident 
among teachers, principals, superintendents, school board 
members, and members of the unidentified group relative 
to the suitability for discussion of the controversial is- 
sues in general. 

5. Greater and sharper differences of opinion were 
revealed by members of the respective groups concerning 
the items involving implications for instruction than were 
revealed in their responses to items involving the suit- 
ability of specific issues. 

6. Virginia schoolmen, regardless of group member- 
ship, tended to render the opinion that the freedom with 
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which students and teachers should be permitted to examine 
and to discuss controversial issues should be somewhat 
circumscribed. 

7. Social studies teachers, although generally report- 
ing that they favored less restrictions on the process of 
examining and discussing issues than did members of the 
other groups, tended to endorse specific limitations. 

8. It would appear that the question of whether or not 
secondary school students should be permitted to discuss 
the vital issues of contemporary society in public school 
classrooms may be a matter of slight consequence to Vir- 
ginia schoolmen as evidenced by the lack of existent writ- 
ten statements of policy. 

9. Although the members of the respective groups 
generally considered the controversial issues contained in 
the present questionnaire suitable for discussion, the regu- 
larity with which they endorsed specific limitations leads 
one to question whether secondary school youth actually 
would be permitted to examine and to discuss the problems 
of society as fully and as freely as they should. That a 
need exists for youth to come to grips with the issues of 
contemporary society can be sutstantiated by a considera- 
tion of the nature of controversial issues, the nature of 
democracy, the state and condition of American society 
and culture, the needs, problems, and opinions of adoles- 
cents, the purposes of instruction in the social studies, 
and the methodological implications. 

The following recommendations were derived from the 
findings revealed in the present study: 

1. Virginia schoolmen should give serious attention to 
the problem of identifying and defining the purposes of 
secondary education in a democratic society. General and 
specific objectives for instruction in the social studies 
should be developed. 

2. Virginia schoolmen should give serious attention to 
a consideration of the theoretical foundations of learning, 
especially the nature of the learning process. Considera- 
tion also should be given to the processes involved in de- 
veloping attitudes, skills, and understandings. 

3. Local school boards should formulate and adopt 
written statements of policy regarding the treatment of 
controversial issues. 322 pages. $4.15. Mic 57-3573 


THE DESIGN OF AN OBSERVATIONAL INSTRUMENT 
FOR THE DESCRIPTION OF THE ALGEBRA 
CLASSROOM IN THE LIGHT OF SELECTED AIMS - 
INDEXED BY BEHAVIORS - OF SECONDARY 
SCHOOL MATHEMATICS TEACHING 


(Publication No. 23,002) 
Elisabeth Muriel Jane Ferguson, Ph.D. 
Washington University, 1957 


Chairman: Robert J. Schaefer 


In approaching the direct study of the mathematics 
classroom a review of the literature was made to select 
an instrument for balanced observation of the developing 
lesson. No experimental instrument even in the allied 
fields of methods, pupil change or teacher competence was 
immediately available. The design of a suitable instru- 
ment then became necessary. This design required the 





selection of criteria for judgment in secondary school 
mathematics; the development of an instrument based on 
these criteria for direct observation of verbal behaviors; 
and the empirical assessment of the instrument in the 
classroom. 

As criteria for judgment, selection and careful defi- 
nition was made of aims of mathematics teaching. The 
aims defined were felt to be of permanent importance in 
general and mathematical education, and to be feasible of 
attainment in the secondary school. Arbitrary definition 
of the selected aims was made in three frames of refer- 
ence: A ability to think, B appreciation of mathematics 
and C attitude of curiosity and initiative. Categories 
within these frames were: A analyzing, synthesizing, 
specializing and generalizing; B methodology, subject mat- 
ter, other fields and areas, and historical development; 

C enthusiasm for fresh knowledge and independence. 

Single behaviors in the classroom were classified as 
positive or negative achievement of teacher or pupils in 
all three of these frames of reference or as neutral. The 
single act was the predominant verbal behavior of the first 
speaker in a fifteen second interval. Alternate fifteen 
second intervals were assessed, recording being carried 
out in the intervening intervals. The period of observa- 
tion was forty-five minutes in length, resulting in the 
classification of ninety behaviors. Each classroom was 
visited for four such periods, the mean behaviors of these 
four visits providing representative behaviors for that 
classroom. 

The observers were the investigator and fourth year 
students of Washington University, potential teachers of 
mathematics. Training proceeded through the stages: 
understanding the significance of the study, understanding 
and interpreting the observational and recording methods 
and mastery of the actual schedule in the field. 

Empirical assessment in algebra classrooms within 
the metropolitan area of St. Louis, Missouri followed this 
period of design. Analysis of the results permitted con- 
sideration of the following aspects: i. validity of the 
sampling procedures, the fifteen second sampling interval, 
the four periods of observation for provision of repre- 
sentative behaviors, the validity of the classification of 
behaviors, and the reliability; ii. reliability in the defi- 
nition of behaviors, and of the observers; iii. description 
of the algebra classroom: variation in emphasis of the 
selected aims between classes and between successive 
performances of the same teacher with different groups 
of pupils. 

The validity of the fifteen second sampling interval was 
established by direct comparison of behaviors yielded by 
time sampling and by a defined natural division, by study 
of internal consistency of the observations of single days, 
and by the facility of its use in the classroom observation. 
No conclusive answer to the sampling of classroom be- 
havior by four periods of observation was obtained. The 
level of agreement achieved between repeated classifica- 
tion by individual observers of a single unit of filmed in- 
teraction, and between observations of two observers 
throughout periods of classroom interaction was felt to 
support the validity of the classification of behaviors made 
in this study, and the reliability that may be achieved be- 
tween observers. 

Bar graphs of absolute values of teacher and pupil be- 
haviors, and profile comparisons of individual with mean 
values permitted detailed description of the classrooms. 
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The order of emphasis of the aims observed was as follows 
-- A, ability to think: specializing, synthesizing and gen- 
eralizing (equal), analyzing (very small); B, appreciation, 
methodology and subject matter (equal), other fields and 
areas (very small), historical development (absent); C, 
attitude: Negative independence, positive independence, 
negative and positive curiosity (equal). The profile com- 
parisons, in general, yielded differences in agreement with 
known characteristics, further supporting the validity of 
the instrument, and suggesting the value of profiles for 
later use in evaluation of performance. 

Several refinements are still needed before the instru- 
ment will be ready for general application to such areas 
as methods, teacher competence and pupil achievement. 

350 pages. $4.50. Mic 57-3574 


FILM PERSUASION IN EDUCATION AND SOCIAL 
CONTROVERSIES: A THEORETICAL ANALYSIS OF 
THE COMPONENTS MANIFEST IN VIEWER- FILM 
INVOLVEMENT AS THEY AFFECT THE VIEWER’S 
URGE TO FURTHER INQUIRY INTO 
SOCIAL CONTROVERSIES 


(Publication No. 22,986) 


John Otto Fritz, Ed.D. 
Indiana University, 1957 


Chairman: L, C. Larson 


Evolutionary or revolutionary, continual change is the 
conspicuous character of modern social, economic, and 
political affairs. If such change is to lead to enlarged ful- 
fillment of human aspirations, however, the nature of con- 
flicts, involving both means and ends, must be adequately 
clarified by and for members of a society in order that in- 
telligent direction be given the course of human events. It 
is contended that available educational films dealing with 
social controversies are thwarting efforts in education di- 
rected toward the realization of greater intelligence in af- 
fecting social change. Rather than provide the intellectual 
grounds for an adequate analysis of the nature of the par- 
ticular controversy as well as for evaluating fruitful hy- 
potheses in the stage of resolution, these films tend to in- 


duce viewers toward closure of inquiry that is “premature” 


and to remove the urge to further inquiry into the social 
controversy. The following hypotheses are proposed in 
describing the character of involvement in film persuasion 
and their implications for education are discussed: 

(1) The behavior of the viewer, when he is exposed to 
the film contents, is characterized by withdrawal 
from and/or attraction to the portrayed problem 
situation; 


(2) Within this process of attraction and withdrawal 
the film and its identifiable components induce 
closure of inquiry by 
(a) so structuring the problem that the preferred 
conclusion or the indicated resolution is pre- 
cluded within that structure, thus making closure 
“premature”; 


(b) functioning in their affective impact to arouse 
and subsequently to diminish tension disequilib- 





rium in the film viewing situation and to pre- 
clude the need for or remove the urge to further 
inquiry on the part of the viewer. 


The study, in essence, represents a theoretical analy- 
Sis and inquiry into the process of persuasion as manifest 
in film communications and an examination of the role of 
available films on social controversies in the educative 
process. It is exploratory in nature, aiming to open and 
structure an area of problematic concern to the educator. 
Dealing as it does with the processes of communication 
and persuasion, the study is interdisciplinary in approach, 
drawing whenever appropriate to its central purpose upon 
the works of educational philosophers, logicians, and so- 
cial scientists. The three hypotheses are developed theo- 
retically and specific film components are identified as 
arising out of these hypotheses and are proposed as vari- 
ables in the persuasive process: use of descriptive treat- 
ment of events to sustain end-judgments, lack of inclusive 
normative generalizations, questionable conceptualization 
of factual conditions, unwarranted dichotomization, proof 
by evidence of the particular, argument by analogy, ap- 
peal to loyalty to the past, argument by exaggeration, use 
of prestige symbols, use of montage, and use of music and 
sound. Subsequently, four educational films, Boundary 
Lines, Don’t Be a Sucker, Letter to a Rebel, and The River, 
dealing with particular social controversies, are selected 
and analysed according to the hypotheses in order to docu- 
ment the process of involvement through which the films 
attempt to gain the commitment of the viewer. 

Questions of major significance to educators are raised 
in the concluding chapter when probable consequences and 
implications of prolonged exposure to such film persua- 
sions are discussed. Particular attention is given to the 
deleterious effect on habits of critical thinking that may be 
expected from exposure to repeated attempts at “short 
circuiting” inquiry, to the role of intelligence as a function 
in social change, and to the responsibility of the educator 
who is pursuing the values of a “democratic” society.. Also 
discussed are some suggestions for further research deal- 
ing with the question of film persuasion in education. 
Bibliography. 426 pages. $5.45. Mic 57-3575 




















A RESOURCE UNIT BASED ON SELECTED TEEN-AGE 
CONCERNS IN BOY-GIRL RELATIONSHIPS 


(Publication No. 22,739) 


George A. Hays, Ed.D. 
New York University, 1957 


The Nature of the Problem: 

This study may be defined as a utilization of selected 
curriculum publications for the construction of a resource 
unit, designed primarily to aid social studies teachers in 
developing teaching units on certain established teen-age 
concerns in boy-girl relationships. 

In seeking information on the development of resource 
units and appropriate devices for use in the project, a 
practicable delimitation of the literature to be examined 
was established. On the basis of utility and relevance to 
the problem, the selection of certain curriculum publica- 
tions was made to initiate the study. First, the author 
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selected the relevant curriculum publications of the only 
national organization devoted solely to the development of 
competent social studies instruction, namely the National 
Council for the Social Studies. The second category in- 
cluded those pertinent reports of nationally recognized 
curriculum studies or projects. The third category con- 
sisted of a series of general studies which were closely 
related to the problem. This did not mean that the author 
was to limit himself to three categories of sources, but, 
rather, each category represented a bibliography which 
was to become more detailed as the study progressed. 

The teen-age concerns basic to the study were selected 
from the following two sources: 

Mooney, Ross L., Problem Check List, High School 

Form, The Psychological Corporation, New York, 1950. 








Remmers, H. H., and Shimberg, Benjamin, S. R. A. 
Youth Inventory, Form A, Science Research Associates, 
Inc., Chicago, 1949. 


The selection of these two inventories was based on the 
understanding that they represent systematic nation-wide 
analyses of what young people consider to be their most 
important problems. The author combined the problems 
in boy-girl relationships identified in these inventories 
into one group for consideration in developing the resource 
unit. These concerns were divided into three categories; 
namely, those concerns associated with dating, those as- 
sociated with sex, and those associated with preparation 
for marriage. 





Procedure: 

The resource unit was organized according to the steps 
usually employed in developing teaching units so that the 
objectives, activities, materials of instruction, and evalu- 
ation devices of the unit would be most accessible to 
teachers who wish to utilize it for that purpose. The ob- 
jectives were defined in terms of the desired behavioral 
changes in the understandings, skills, attitudes and ap- 
preciations of young people. The activities of the unit were 
classified into three categories; namely, the initiatory 
activities to introduce the study by raising problems and 
motivating interest in their solution, the developmental ac- 
tivities to gather, organize, and present information and 
draw generalizations, and the culminating activities to tie 
together the findings of different groups of students and 
summarize the unit. The materials of instruction consisted 
of reading materials, audio-visual aids, environmental 
resources, including agencies supplying materials, re- 
source persons, and field trips. Wherever possible anno- 
tations were included stating content, general level of ap- 
plication, and the sources from which they may be secured. 
The suggested evaluation procedures of the unit, while not 
representing a complete and all-inclusive testing program, 
offer recommendations for types of evaluative devices 
which may be applied in terms of the stated objectives of 
the unit. 





Suggested Application: 

While this resource unit may serve as a general reser- 
voir of activities, materials, or evaluation techniques, its 
major value lies in its use as a guide to the preparation of 
a teaching unit. This process is one of selecting and 
adapting the specific devices which may best be employed 
in meeting the needs of a particular class. As a means of 
demonstrating this process, the author devised an illustra- 








tive teaching unit intended to show how teachers may 
utilize the resource unit in a local teaching situation. 
224 pages. $2.90. Mic 57-3576 


ORDER OF PRESENTING ORTHOGRAPHIC 
PROJECTION AND PICTORIAL REPRESENTATION 
AND ITS EFFECT ON ACHIEVEMENT 
IN ENGINEERING DRAWING 


(Publication No. 22,768) 


Earl Ray Hepler, Ed.D. 
University of Missouri, 1957 


Supervisor: H, H. London 


PURPOSE OF STUDY: The purpose of this investigation 
was to ascertain the relative effectiveness or superi- 
ority of teaching orthographic projection first, followed 
by pictorial representation as compared with teaching 
pictorial representation first, followed by orthographic 
projection. 


METHOD OF RESEARCH: Data for the study were ob- 
tained from a comparison of six classes of engineering 
drawing taught in the Engineering College of the Uni- 
versity of Missouri, which were divided into two equated 
groups. The groups were paired on Army General Clas- 
sification Test scores, subject-matter pre-test scores 
and secondary school drafting experience, resulting in 
fifty matched pairs of students. The control group re- 
ceived instruction in orthographic projection first, fol- 
lowed by pictorial representation while the experimental 
group first received instruction in pictorial represen- 
tation, followed by orthographic projection. In all other 
respects class conditions, informational content and 
methods of instruction were kept as nearly identical as 
possible. 

The two groups were compared on the following 
outcomes: 

1. Informational achievement 

2. Drawing skill developed 

3. Ability to visualize 

4. Speed developed 

5. Attitude of students toward subject 


SUMMARY: Insofar as the acquiring of information was 
concerned, teaching orthographic projection followed 
by pictorial representation was found to be superior to 
teaching pictorial representation followed by ortho- 
graphic projection. 

In respect to developing drawing skill, teaching or- 
thographic projection first was found to be superior 
insofar as making orthographic drawings was concerned. 
There was no Significant difference in the outcomes of 
the two approaches with respect to the final develop- 
ment of skill in making pictorial drawings. Teaching 
orthographic projection first, followed by pictorial rep- 
resentation did result in superior outcomes on the first 
drawing test of pictorial representation. There was a 
significant difference in favor of the control group how- 
ever, on the average scores for all drawing problems 
worked throughout the semester. 
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With respect to developing ability to visualize, 
teaching orthographic projection followed by pictorial 
representation resulted in superior outcomes, as com- 
pared with teaching pictorial representation followed 
by orthographic projection. 

In terms of speed developed in drawing, no signifi- 
cant difference was found between the two approaches 
to teaching engineering drawing. 

Insofar as students attitude expressed toward the 
two sequences of presenting orthographic projection 
and pictorial representation, no significant difference 
was found to exist between the two groups. 


CONCLUSIONS: Insofar as development of informational 
achievement in engineering drawing is concerned, the 
teaching of orthographic projection followed by pic- 
torial representation is superior or a more effective 
approach than teaching pictorial representation followed 
by orthographic projection. 

The teaching of orthographic projection followed by 
pictorial representation is likewise superior or a more 
effective procedure than teaching pictorial representa- 
tion followed by orthographic projection in the develop- 
ment of drawing skill. 

The teaching of orthographic projection followed by 
pictorial representation is also superior or a more ef- 
fective procedure than teaching pictorial representa- 
tion followed by orthographic projection in terms of de- 
velopment of ability to visualize. 

With respect to drawing speed developed, and atti- 


tude of students toward the course, teaching orthographic 
projection followed by pictorial representation and teach- 


ing pictorial representation followed by orthographic 
projection are equally effective in teaching engineering 
drawing at the college level. 

The general conclusion, then, is that, teaching or- 
thographic projection followed by pictorial representa- 
tion is superior to, or a more effective approach than, 
teaching pictorial representation followed by ortho- 
graphic projection in engineering drawing. 

232 pages. $3.00. Mic 57-3577 


AN EXPERIMENT IN COUNSELING JUNIOR HIGH 
SCHOOL STUDENTS AND THEIR PARENTS IN 
MAKING THE COLLEGE DECISION 


(Publication No. 22,846) 


Charles Eugene Hillard, Ed.D. 
University of Pittsburgh, 1957 


The purpose of this experimental study was to deter- 
mine the effect of a program of counseling junior high 
school students and their parents for the purpose of bring- 
ing the college decision of these pupils into agreement with 
their likelihood for college success. 

Students of the eighth and ninth grades of a rural con- 
solidated school were arranged in 102 pairs, matched ac- 
cording to sex, grade, social class, I. Q., and junior high 
school academic achievement, with one member of each 
pair serving as acontrol. No counseling interviews were 
held with members of the control group or their parents, 
while counseling interviews were conducted with the ex- 
perimental member of each pair and with his parents. 





Likelihood of college success was determined by a 
general intelligence test, a battery of aptitude tests, and 
junior high school academic achievement as indicated by 
teachers’ marks. The college decision of each student was 
obtained, and the agreement between likelihood of college 
success and the decision to plan for college on the part of 
the experimental group (obtained after counseling) was 
compared with that of the control group. 

While the number of students in each group declaring 
their intentions to plan for college did not greatly differ, 
the counseling program materially reduced the number 
declaring themselves to be uncertain. The means of the 
general intelligence test, the means of several portions of 
the battery of aptitude tests, and the means of the junior 
high school academic grades favored the experimental 
group choosing college as against the control group so 
choosing. Statistical treatment of the data showed the dif- 
ferences between these means to be significant at the .01 
level in the case of the general intelligence test, two parts 
of the battery of aptitude tests, and the academic grades. 
The difference was significant at the .05 level in the case 
of a third portion of the aptitude battery, while no statis- 
tically significant difference was found in the case of a 
fourth portion. 

An attempt to analyze the effect of the counseling pro- 
gram upon the number from each social class choosing 
college proved impossible since the various social classes 
were not adequately represented in the community. 

128 pages. $2.00. Mic 57-3578 


A COMPARISON OF COMPETITIVE AND 
COOPERATIVE LEARNING EXPERIENCES IN 
TECHNICAL DRAWING ON THE COLLEGE LEVEL 


(Publication No. 23,101) 


Eckhart Adelbert Jacobsen, Ph.D. 
The University of Connecticut, 1957 





Statement of the Problem 


The purpose of this study was to compare the effects 
of competitive learning experiences with the effects of 
cooperative learning experiences relative to achievement 
in technical drawing; and to compare the attitudes of stu- 
dents participating in the experiences on some of the char- 
acteristics common to these two learning situations. 


Experimental Design and Method of Research 





The members of the freshman class who were eligible 
to take technical drawing at the State Teachers College, 
Fitchburg, Massachusetts were used in the experiment. 
Two sections were made up by pairing individuals and by 
dividing each pair into two matched groups. Pairing was 
based upon scores made on intelligence and technical 
drawing aptitude tests. This experiment compared the 
achievement and the attitudes of students in the competi- 
tive section with those in the cooperative section. One in- 
structor with one technical drawing room and identical 
equipment for each student was used in the experiment. 
Controls were provided in order to maintain a similar 
rate of progress for both sections. Comparisons of 
achievement made with reference to the two sections were 
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based upon problem research, drawing skill, blueprint 
reading, and related information. Comparisons of de- 
veloped attitudes with reference to the two sections were 
based upon understanding, personal adjustment, use of re- 
sources, self evaluation, interpersonal relations, and mo- 
tivation. 


Findings 





1, Students competitively organized made significantly 
less achievement in problem selection and developed sig- 
nificantly poorer attitudes toward personal adjustment and 
interpersonal relations than did those cooperatively or- 
ganized in a classroom learning situation. Although not 
Significantly different, students cooperatively organized 
developed similar or better attitudes toward different as- 
pects of understanding, use of resources, self evaluation, 
and motivation than did those competitively organized in 
a Classroom learning situation. 

2. No significant differences of achievement were found 
in either the acquisition of information or in the develop- 
ment of a demonstrable skill in technical drawing between 
those students competitively and cooperatively organized 
in a Classroom learning situation. 


Conclusions 





1. Significantly greater achievement may be expected 
in problem selection by the cooperative efforts of a group 
of students than by the efforts of individuals competing 
against one another. 

2. No significant differences may be expected between 
the competitive and cooperative efforts of students, where 
the concern is primarily the acquisition of information or 
the development of a demonstrable skill in technical draw- 
ing. 

3. Educational values that may be expected of cooper- 
atively organized students in a classroom learning situa- 
tion compared to those competitively organized are: (a) 
equal or better understanding of the learning situation, 

(b) similar or more effective use of educational resources, 
(c) equal or better self evaluation in a learning situation, 
and (d) equal or better recognition of motivational factors 
in a learning situation. 

4. Significant social values that may be expected of co- 
operatively organized students in a classroom learning 
situation compared to those competitively organized are: 
(a) more responsive personal adjustment on the part of the 
student to his classmates and instructor and (b) more per- 
ceptive relationship between the student and his class- 
mates. 239 pages. $3.10. Mic 57-3579 


EDUCATION AND JORDAN’S THEORY OF CULTURE 
(Publication No. 23,368) 


Jack Otis, Ph.D. 
University of Illinois, 1957 


Elijah Jordan (1875-1953) is a little known American 
philosopher who, in this writer’s view, has much import of 
a practical and theoretical nature for education, and in view 
of the fact that his philosophic position is flatly opposed to 





many powerful trends to be found in modern life it may, at 
the very least, serve the positions his thought fundamen- 
tally contradicts by helping them to sharpen their defense. 
Theory of culture has been chosen as the object of analy- 
Sis since it seems to be the most direct way in which to 
enter into Jordan’s implicit or explicit opposition to other 
positions as well as the core of his own philosophic po- 
sition and, as a direct consequence, into his significance 
for education. With respect to educational theory, the un- 
derlying assumption of this investigation is that educa- 
tional programming is inevitably based upon a theory of 
the nature of culture reality, of that which is assumed to 
be of ultimate value in the world, and that the adequacy of 
the educational theory is crucially related to the sound- 
ness of its underpinning in a theory of culture. 

Therefore, Chapter I, “Critique of Culture Theories,” 
endeavors to formulate and to critically appraise those 
theories of culture which Jordan’s position suggests are 
inadequate, and it is the very fact that they may be deeply 
rooted or deeply cherished which makes it imperative that 
they be critically evaluated. Chapter I has the further 
function of standing in apposition to Chapter I, “Jordan’s 
Theory of Culture,” in which are developed Jordan’s key 
categories for socio-cultural understanding. On the basis 
of Jordan’s theory of culture, which attempts to distinguish 
the genuine from the fraudulent elements to be found 
therein, his negative evaluation of much of contemporary 
American life becomes clear, and this is brought out in 
Chapter III, “Jordan’s Analysis of American Culture and 
Its Effects upon Character Formation.” In this chapter is 
developed Jordan’s insight that the professions have be- 
come corroded and the individual’s development is inevit- 
ably stunted in the world “principled” by interest. The 
import of this chapter is grounded in the fact that educa- 
tion must have knowledge of the type of world in which it 
is a functioning organ if it is to perform its task most ef- 
fectively. 

Chapter IV, “The Role of Education - Education as Cul- 
tural,” discusses several alternative aims of education 
whose inadequacies are related to their underpinning in 
faulty conceptions of culture reality, and the educational 
implications of Jordan’s view of culture is offered as a 
more adequate educational proposal. 

363 pages. $4.65. Mic 57-3580 


AN EXPERIMENTAL INVESTIGATION OF 
SELECTED VARIABLES RELATED TO 
MORSE CODE LEARNING 


(Publication No. 23,372) 


Charles Baddeley Porter, Ed.D. 
University of Illinois, 1957 


It was noted that learning to receive Morse code ap- 
pears to be a rather difficult task for many individuals. 
Research appeared to be warranted which seeks to dis- 
cover more effective training methods. It was assumed 
that such methods might be derived from an examination 
of a theoretical psychological model of the code-learning 
task. The position was taken that progression from lower- 
to-higher order psycho-physical habits is a function of the 
reorganization of lower-order motor and auditory habits 
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with respect to Morse Code signals. It was hypothesized 
that training methods tending to force the reorganization 
of motor and auditory letter habits into appropriate word 
habits would tend to facilitate Morse Code learning, par- 
ticularly in regard to receiving clear text materials. 

A sample was trained by the conventional “paired- 
Associates” method on the Morse Code alphabet to the 
learning criterion of error-free copy of the alphabet with- 
out regard to speed. A speeded matching test was admin- 
istered to obtain a range of scores which were then paired 
from lowest to highest. Two matched subgroups were thus 
selected on the basis of Morse Code receiving ability. One 
group was given the experimental treatment, and the re- 
maining group served as acontrol. At the conclusion of 
the training period two tests, one of coded groups and one 
of clear text materials, were administered to the two 
groups. The differences existing between matched pairs 
of subjects were subjected to statistical analysis for the 
purpose of testing certain hypotheses relative to the train- 
ing procedures being compared. 


Findings 





The first hypothesis, which suggested that the experi- 
mental group would demonstrate superiority over the con- 
trol group with respect to ability to receive clear text 
Morse Code, was not supported statistically. Certain as- 
pects of the gross data appear to have some bearing on the 
possible conclusions made with respect to this hypothesis. 

It was found that all of the subjects who made lower- 
error scores on the clear text test than on the coded 
groups test were from the experimental group. The prob- 
ability of chance occurrence of such a configuration was 
found to be p<.05. This information coupled with the fact 
that the training time for the control group exceeded that 
of the experimental group by about two and one-half times 
suggests the conclusions that: 1. The experimental train- 
ing method was more efficient than the control training 
method with respect to learning to receive clear text ma- 
terials, since it tended to produce about the same results 
in half the time and 2. For some individuals, positive 
transfer occurred from the training situation to the task of 
receiving clear text Morse code signals. Some additional 
support for these conclusions is indicated by the decrease 
in proportion of error to possible error of 2.5 percent for 
the experimental group between the coded groups and clear 
text test as contrasted with an increase of 18 percent be- 
tween these two tests for the control group. 

The second hypothesis, which suggested that the con- 
trol group would be superior to the experimental group in 
ability to receive coded groups Morse Code signals, was 
supported statistically. 








General Conclusions 





On the basis of evidence presented in this study, the 
following general conclusions seem to be justified: 

1. “Paired-associates” training is superior to the ex- 
perimental method described in this study for the purpose 
of training individuals to receive coded groups material. 

2. The evidence, though supported only in part by sta- 
tistical tests, suggests that the experimental method de- 
scribed in this study may demonstrate superiority over 
the “paired-associates” method for the purpose of training 
individuals to receive clear text Morse code materials. 

93 pages. $2.00. Mic 57-3567 





AN INVESTIGATION OF THE VALUE IN BASAL 
READING MATERIALS FOR SUPERIOR READERS 


(Publication No. 23,118) 


Harvey Lewis Saxton, Ph.D. 
The University of Connecticut, 1957 


The purpose of this investigation was to determine 
whether children reading at a level significantly above 
their actual grade placement should be permitted to omit 
basal reading programs designed for that same grade 
placement. To arrive at an objective solution to this prob- 
lem, an effort was made to ascertain answers to the fol- 
lowing questions: 

1. Have these children sufficiently mastered the read- 
ing skills prescribed by basal reading materials designed 
for their actual grade placement to justify rejection of 
these materials for instructional purposes? 

2. From the standpoint of interest, how do these chil- 
dren react to the story content of basal readers designed 
for their actual grade placement ? 


Procedure: 

1. Administration of the Stanford Reading Achieve- 
ment Test, Intermediate Form Jm to 198 beginning fifth 
grade children to identify superior readers with a reading 
achievement score of one year or better above their actual 
grade placement | 

2. Construction of a test to measure the reading skills 
purportedly taught by the McKee Reading for Meaning fifth 
grade basal reading materials and administering it to 166 
superior readers 

3. Establishment of a criterion representing sufficient 
mastery on the Informal Reading Skills Test 

4, Analysis of Informal Reading Skills Test data for 
all superior readers 

0. Procurement of an even more sensitive analysis of 
superior readers’ responses on the Informal Reading 
Skills Test by comparing those readers with 7.55 or higher 
standardized test grade level scores with those having 
grade level scores of 6.0 to 7.5. 

6. Assignment of two selections from the McKee Read- 
ing for Meaning fifth grade basal reader to each of 162 su- 
perior readers and having them evaluate the story content 
from the standpoint of interest 

7. Analysis of Reading Interest Survey data for all 
superior readers 

8. Procurement of an even more sensitive analysis of 
superior readers’ responses on the Reading Interest Sur- 
vey by setting up the same groups as stated heretofore 
and comparing them on the basis of data for each group. 











Major Results: 

1. On the average, superior readers had sufficient 
mastery of the reading skills measured by the Informal 
Reading Skills Test 

2. A significant minority of superior readers mani- 
fested insufficient mastery of reading skills measured by 
the Informal Reading Skills Test 

3. A wide range of reading skills abilities was mani- 
fested by superior readers on the Informal Reading Skills 
Test 

4, There is a statistically significant relationship be- 
tween achievement on the Stanford Reading Test and 
achievement on the Informal Reading Skills Test beyond 
the .01 level of confidence 
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5. A significant majority of superior readers found the 
story content of the McKee Reading for Meaning fifth grade 
basal reader interesting 

6. Superior readers with the highest standardized test 
scores revealed more interest in the story content of the 
McKee Reading for Meaning fifth grade basal reader than 
the remaining superior readers. 








Major Conclusions: 

1. It appears that superior readers have, on the aver- 
age, sufficient mastery of the reading skills purportedly 
taught by basal reading materials designed for their actual 
grade placement. 

2. There appears to be a wide enough range of per- 
formance on reading skills manifested by superior readers 
to warrant an individual analysis of each superior reader 
to determine what his skills needs may be. 

3. It seems that a significant majority of superior 
readers are interested in the story content of basal read- 
ing materials designed for their actual grade placement. 

4. Those superior readers proving sufficient mastery 
of the reading skills purportedly taught by basal reading 
materials designed for their actual grade placement should 
be permitted to omit those materials so long as the few 
skills in which they may manifest a deficiency are taught 
through some other medium. 

128 pages. $2.00. Mic 57-3569 





THE PARTNERSHIP PROGRAM IN CITIZENSHIP 
DEVELOPMENT AND COMMUNITY SERVICE - A 
PROPOSAL FOR SECONDARY EDUCATION 


(Publication No. 22,734) 


Archibald Boyden Shaw, Ed.D. 
New York University, 1957 


This document proposes a new program for secondary 
education. It illustrates the program in detail, describing 
an imaginary community, Random Falls, and an imaginary 
adolescent, Tommy Turner. Briefer descriptions are 
given of the curriculum of each of several other adoles- 
cents. The study is broad in scope, summarizing the char- 
acteristics and needs of adolescents and of present-day 
American communities, and proposing that the current high 
school falls short of meeting those needs. On the assump- 
tions stated, a plan is developed and presented as one de- 
sign for secondary education. 

The procedures in the development of the proposal were 
basically philosophical. A continuing group of educators 
and architects had met annually since 1951 to discuss the 
probable directions of the evolution of public schools and 
the plant design implications of that evolution. They ac- 
cepted the premise that the public secondary schools would 
come increasingly to be based on the characteristics and 
needs both of adolescents and of the community. On that 
premise this proposal was evolved. It was submitted re- 
peatedly in its development not only back to the group it- 
self but also to other educators and concerned citizens, 
and was successively re-shaped and developed in the light 
of their evaluations and criticisms. It is finally the work 
and responsibility of one man who started with no particu- 
lar expertness in secondary education nor in community 





life nor in adolescence, but rather as a generalist in pub- 
lic education concerned that the high school should meet 
the changing needs and demands of today and tomorrow. 

In the aspect of the proposal which is described as 
Citizenship Development is set out the program and cur- 
ricula for the students. The areas of learning and experi- 
ences are described under three general categories: com- 
mon or heritage learnings for all; specialized learnings 
to meet the special aptitudes and needs of each; and indi- 
vidually planned and contracted experiences in civic, social 
and vocational service. The contract experiences are de- 
signed to develop steadily broadening participation in and 
responsibility for the life of the community, and to help 
young people develop a feeling of status and stake in the 
community’s welfare. They are also proposed as giving 
real service to the needs of the community. 

The community-serving aspect of the proposal includes 
not only the service by individuals proposed above, but 
also the wide and carefully planned use of the school’s re- 
sources by individuals and groups in the community to 
contribute towards the solution of their problems and of 
community problems. 

The staffing and organization which are required in 
such a plan and its implications for school facilities and 
costs are described. It is made clear that the program de- 
mands a higher than usual level of financial support, of 
individual and group understanding and service, and of in- 
formed willingness to participate. Finally some illustra- 
tions are presented of communities and schools where 
bits and pieces of the proposed program are already in 
operation, and some suggestions are made as to how a par- 
ticular community might go about a restudy of its own sec- 
ondary schools and an evolution of its own program. 

105 pages. $2.00. Mic 57-3581 


THE CONSTRUCTION OF A TEST OF LISTENING 
COMPREHENSION FOR THE SECOND, THIRD, 
AND FOURTH GRADES 


(Publication No. 23,000) 


Evan Leonard Wright, Ed.D. 
Washington University, 1957 


Chairman: Stephen C, Gribble 


The primary purpose of this study was to construct 
and validate a test of listening comprehension for the sec- 
ond, third, and fourth grades. Secondary purposes were 
to provide an analysis of related research and to provide 
further insight into the nature of the listening process. 
The elements of listening ability to be included in the 
test were selected on the basis of importance and ease of 
measurement. Items were designed for the following as- 
pects of listening ability: (1) vocabulary, (2) attention, 
(3) following directions, (4) recognizing correct English, 
(5) recognizing rhymes, (6) making proper inferences, (7) 
using contextual clues, (8) recognizing illustrative examples, 
(9) recognizing relevancy, (10) identifying the main idea, 
(11) differentiating between fact and opinion. Items were 
designed which would require no reading or writing, would 
not be a measure of previously acquired facts, would allow 
only one possible answer, and would vary in difficulty. 
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The original test, which consisted of 177 items, was 
given to 70 third grade children and was revised on the 
basis of analyzing items for difficulty and for power of 
discrimination. The second version of the test, which con- 
sisted of 174 items, was given to 96 third graders and was 
revised again on the basis of item analysis. The final re- 
vision of the test consisted of 132 items and was adminis- 
- tered to 488 children scattered about evenly over the sec- 
ond, third, and fourth grades. Results of the test were 
analyzed to determine test validity, test reliability, dis- 
tribution of scores, item difficulty and power of discrimi- 
nation, intercorrelations of the test parts, and relation- 
ships between the listening test scores and other known 
measures. 

Validity was built into the test by using sound methods 
of designing and revising items. Validity was further es- 
tablished by specific checks: (1) “Good” listeners, se- 
lected on the basis of criteria outside the test, scored 
higher consistently than the “poor” listeners. (2) In gen- 
eral, teachers tended to pick the same children as good 
and poor listeners as were chosen by the test. (3) Listen- 
ing test scores tended to increase with an increase in age, 
grade, and intelligence. 

A reliability coefficient of .95 was obtained for the 
whole test by using the Kuder-Richardson Twenty Formula. 
The distribution of the test scores indicated that the test 
was too easy for good third and fourth grade listeners. 





Item analysis also revealed the test to be too easy for the 
population tested, using 50 per cent average failure as a 
standard. The average item was missed by 34.2 per cent 
of the examinees. When items were checked for power of 
discrimination by comparing the upper 27 per cent of the 
cases with the bottom 27 per cent, seventeen items were 
found which failed to show adequate discrimination. All 
parts of the test correlated positively with all other parts, 
although some of the sub-test intercorrelations were small. 
The listening test scores correlated positively with all 
other measures considered. 

Some of the major conclusions are: (1) The test has a 
reasonable degree of validity, reliability, objectivity, and 
administrability. (2) The test is suitable for the population 
tested, except that many items are too simple for third and 
fourth grade children. (3) The more-or-less mechanical 
aspects of listening measured in Section One have a rela- 
tively high correlation with the elements of listening meas- 
ured in Section Two, which require a high degree of critical 
judgment. (4) Listening vocabulary, recognizing illustra- 
tive examples, differentiating between fact and opinion, 
following directions, identifying rhymes, and recognizing 
correct English seem to have a strong relationship to gen- 
eral listening ability. (5) Listening ability in grades two 
to four has a relatively high relationship to intelligence, 
reading, language, grade level, scholastic ability, and per- 
sonality adjustment. 168 pages. $2.20. Mic 57-3582 
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ENGINEERING, AUTOMOTIVE 


EFFECT OF FUEL VOLATILITY ON MIXTURE 
DISTRIBUTION IN A V-8 AUTOMOTIVE ENGINE 


(Publication No. 23,375) 


Muthyala Venkata Rama Rao, Ph.D. 
University of Dlinois, 1957 


This report is the result of an investigation conducted 
on a V-8 automotive engine to determine the effect of fuel 
volatility on the mixture distribution in a multi-cylinder 
engine. Five fuels, six engine power conditions (full throt- 
tle at 1000,2500 and 4000 rpm, and road loads of 3.73, 25.1 
and 82.1 hp. corresponding to the same three speeds), and 
four ranges of carburetor air temperatures (2-24, 45-56, 
76-86, and 120-130 F) were used in the study. The fuel/air 
ratios in individual cylinders for each of the 120 tests were 
determined by exhaust gas analysis. The deviation of mix- 
ture ratio of each cylinder from the average fuel/air ratio 
was expressed as a percentage of the overall fuel/air ratio. 
The absolute values of these deviations were averaged and 
termed the average deviation for a particular run, and rep- 
resented quantitatively the quality of distribution. The 
average deviations were correlated against the slopes and 
the temperatures of the Equilibrium Air Distillation (EAD) 
curves of the fuels. 

The following conclusions were made as a result of the 
study: 

1. The EAD curves appear to offer the best basis for 

correlation of mixture distribution data. 


2. With the engine operating at conditions most condu- 
cive for vaporization, i.e., at low speeds, low air- 
flow rates, low fuel/air ratios, low manifold pres- 
sures, and high carburetor air temperatures, the 
mixture distribution is governed mainly by the EAD 
temperatures of the fuels. 


The slopes of the EAD curves control the mixture 
distribution at conditions poor for evaporation, i.e., 
at high air-flow rates, high fuel/air ratios, high 
manifold pressures, and low carburetor air tempera- 
tures. 


The fuel volatility requirements for good distribu- 
tion vary, and no single relationship, which is ap- 
plicable under all conditions of engine operation 
could be defined. It may be said in general, that low 
end points, low overall slopes from 40-80 percent 
evaporated, and high mid-range (60-80 percent evap- 
orated) would tend to provide good distribution over 
a large portion of the operating range of the engine. 
87 pages. $2.00. Mic 57-3583 
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ENGINEERING, CHEMICAL 


THE DENSITY OF MIXTURES OF CARBON DIOXIDE 
AND ARGON AT 50° C 
AND 50 TO 1000 ATMOSPHERES 


(Publication No. 22,243) 


William Hamilton Abraham, Ph.D. 
Purdue University, 1957 


Major Professor: C, O. Bennett 


The compressibility of seven mixtures of carbon di- 
oxide and argon as well as 100 percent carbon dioxide was 
measured at 50° C and pressures from 50 to 1000 atmos- 
pheres. The carbon dioxide content of the mixtures ranged 
from 12.9 to 83.1 mol percent. A high pressure cell of 
novel design was calibrated with argon of known compres- 
sibility as reported by Michels (51). 

The experimental method is similar in concept to that 
of Bartlett (2). Each run measures one compressibility 
factor. A gas of known composition is confined in the high 
pressure cell, which is maintained at constant temperature, 
and the pressure is measured by a piston gage calibrated 
against the known vapor pressure of liquid carbon dioxide 
at 0° C. The quantity of high pressure gas is measured by 
expanding the gas to low pressure in a large known volume 
of glassware. The low pressure density is calculated from 
the pressure, temperature, and composition of the gas. 
The high pressure density is computed by a material bal- 
ance. 

The compressibility factors of the mixtures are re- 
ported as individual experimental values and also were 
fitted to empirical equations of the form: 

C= 5u=1+ AiD+AzD* +AsD° + AqD* + AgD® + AgD® 
where D is the molar density, and the coefficients A, de- 
pend on the composition of the mixture. For the mixture 
containing 83.1 mol percent carbon dioxide, a graphical 
correction is necessary above 378 atmospheres. For the 
other six mixtures the smoothing equations fit the 12 to 14 
experimental compressibility factors for each mixture with 
an average absolute deviation of 0.10%. 

Kay’s pseudo-critical method predicts a typical group 
of experimental compressibility factors with an average 
absolute deviation of 2.8%. 

The carbon dioxide measurements agree with the liter- 
ature (47,48) except in the pressure range 75 to 150 atmos- 
pheres, where a sharp deviation is attributed to impurities 
in the carbon dioxide used in the present work. 

A precise method is presented for the calculation of 
fugacity coefficients of argon and carbon dioxide in mix- 
tures of the two gases from the experimental data. A com- 
parison with fugacities predicted by the method of Redlich 
et al (57) shows only fair agreement. For argon in small 
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concentrations, the experimental fugacity exceeds the pre- 
dicted value by 40% at 200 atmospheres. 
155 pages. $2.05. Mic 57-3584 


A CRITICAL STUDY OF THE VARIABLES 
AFFECTING RETENTION TIME AND 
RESOLUTION IN THE GAS-LIQUID 
CHROMATOGRAPHIC COLUMN 


(Publication No. 22,843) 


Charles Stephen Beroes, Ph.D. 
University of Pittsburgh, 1957 


A basic study of the variables affecting the vapor- 
liquid partitioning process is made to provide fundamental 
relationships between these variables and elution time and 
differences in elution time between isobutane and normal 
butane. A model to illustrate the mechanism of the proc- 
ess is proposed. A six-factor two-level factorial experi- 
ment was conducted on partitioning liquid, column length, 
column diameter, eluent rate, weight ratio of liquid to inert 
solid support and sample size. The sums of squares 
values used in variance analysis are presented in tabular 
form. Significant main effect and multifactor interactions 
are tabulated. Extensive isobutane and normal butane solu- 
bility test at various temperature and with various liquid 
to celite weight ratios were made and the data are corre- 
lated on semi-log plots, The solubility constant is estab- 
lished as the most important independent variable in ef- 
fecting a separation of a gas or vapor mixture. Unless the’ 
gas mixture to be analyzed has components soluble in the 
partitioning liquid, no separation will result. Isobutane 
elution time is correlated as a function of column length, 
diameter, solubility constant, eluent rate, and gas diffu- 
Sivity constant as follows: 








isobutane retention time (minutes) 
isobutane solubility in narcoil (ml./g.) 
column length (feet) 

column diameter (mm.) 

eluent rate (ml./min.) 

column constant 


isobutane diffusion coefficient in hydrogen 
eluent (cm? /sec.) 


The ratio of isobutane and n-butane retention time has 
been shown to be mathematically related to the respective 
solubility constant ratio. 

106 pages. $2.00. Mic 57-3585 





SIZE DISTRIBUTION OF DROPLETS FROM 
GROOVED CORE CENTRIFUGAL PRESSURE NOZZLES 


(Publication No. 19,060) 


Amarendu Prosad Roy Choudhury, Ph.D. 
Northwestern University, 1956 


Supervisor: William F. Stevens 


This study was directed toward the prediction of the 
size distribution of droplets from grooved core centrifugal 
pressure nozzles and an understanding of the mechanism 
of atomization. The experimental technique consisted of 
capture of the high velocity liquid droplets in a liquid ni- 
trogen bath and subsequent screening of the resulting 
frozen spheroids into suitable size fractions inside a cold 
room operated at a temperature below the melting point of 
the material sprayed. The size fractions were weighed 
outside the cold room in a normal environment, after al-— 
lowing the frozen droplets to melt inside a dessicator. 
This method of temperature equalization minimized con- 
densation of moisture and thereby provided a reasonably 
accurate computation of weight fractions. 

The liquid nitrogen droplet collecting technique was 
found to be quite satisfactory for studying the size distri- 
bution of drops. The results indicated that the size dis- 
tribution of droplets is a direct outcome of the interplay of 
three major forces. These forces are (a) Inertia forces, 
(b) Viscous forces, (c) Surface forces. The different 
physical properties such as viscosity, density and surface 
tension are indirect factors in atomization. These prop- 
erties influence the magnitude of the forces which in turn 
determine the size distribution. The complex phenomena 
of droplet formation is inherently unstable. The mode in 
the frequency curve travels at random over a size range. 
With time this averages itself to give a mode over a pre- 
ferred size as determined by the interplay of the three 
major forces previously mentioned. Factors hindering 
atomization tend to increase the degree of non-uniformity 
of a spray, for example, for low Reynolds number fre- 
quency curves with more than one mode were obtained. 

The size distributions of droplets were based on the 
experimental measurement of mass on each size fraction. 
A square root normal distribution was found to fit the data 
best. This choice of distribution was also influenced by 
the mathematical simplicity of the function itself and the 
ease of manipulation of the function in computations. In 
order to characterize the function completely, the first and 
second statistical moments were correlated in terms of 
easily available physical and dynamical variables. The 
correlation was general in nature and was based on the 
following postulates: 
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1 
EX * = Expected value of the random 
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variable X?. 
I = Intercept of the Line EX? vs. Npe 
f,g = functional notations. 
With the ordinate at zero Reynolds number a similar pro- 
cedure was followed for correlation of X15 87 and log EX. 
Now knowing EX®* and 2; 5 g7the distribution may be com- 


pletely characterized. Also, a quick method of estimation 
of the expected value, EX, of the spray was outlined. This 
method is general in nature and is expected to hold for 
centrifugal pressure nozzles, within the injection pressure 
range of 15 lb./sq. in. to 100 lb./sq, in.. 

In general it was found that the square root normal dis- 
tribution gives a satisfactory fit to the experimental data, 
and that a realistic correlation may be obtained relating 
size distribution parameters to appropriate ratios of the 
three major forces. 281 pages. $3.65. Mic 57-3586 


NUCLEATION DURING BOILING 
(Publication No. 23,311) 


Harold Black Clark, Ph.D. 
University of Illinois, 1957 


An experimental study of the effect on boiling heat 
transfer of the crystalline pattern of a metal heat source 
was made. Particular emphasis was given to nucleate 
boiling. N-pentane and diethyl ether were boiled at at- 
mospheric pressure on a surface approximately normal to 
the c-axis of a single zinc crystal 21 mm in diameter, and 
on a polycrystalline zinc slug of the same overall size but 
containing numerous crystals about 1 mm in size, and also 
on a Beilby zinc surface. The temperature driving force 
across the liquid was varied from near zero to about 
250 F°. The source of heat was hot oil. 

It was found that heat transfer data from all three sur- 
faces to a single liquid could be correlated by the same 
boiling curve. The maximum heat flux at 1 atm. for n- 
pentane boiling from zinc was 90,000 BTU/(hr)(sq ft) and 
the A T at which this heat flux occurred was 70 F’. The 
maximum heat flux at 1 atm. for diethyl ether boiling from 
zinc was 75,000 BTU/(hr)(sq ft) at 4 T=65 F°. These 
nucleate boiling curves are compared to those predicted 
by the Rohsenow equation. 

From a practical viewpoint this investigation has shown 
that no particular crystalline pattern is superior for boil- 
ing heat transfer, at least in the zinc-pentane or zinc- 
diethyl ether systems. The presence or absence of grain 
boundaries is of no importance, the size of the grains is 
of no importance. 

An approximate method based on some proposals of 
S. G. Bankoff is developed for predicting the A T at which 
ebullition first begins. This method does predict a value 


/ 
, EX? vs. Np- plot at any pressure p. 





of this initial A T which falls within the range of the data 
obtained in this investigation. 
87 pages. $2.00. Mic 57-3587 


HEAT TRANSFER IN 
A NATURAL CONVECTION THERMOSYPHON 


(Publication No. 22,994) 


James Riley Couper, Sc.D. 
Washington University, 1957 


Chairman: Professor W. P. Armstrong 


In the past, thermosyphons have been designed by em- 
pirical techniques, since no basic design information was 
available. The purpose of this dissertation was to investi- 
gate the fundamentals of natural convection thermosyphon 
operation so that a systematic design procedure could be 
developed. A single phase natural circulation thermo- 
Syphon was built and operated in the laminar fluid flow 
range. Various compounds were studied such as water, 
toluene, butanol, an aqueous propylene glycol solution, and 
transformer oil. 

A correlation was developed relating the heat transfer 
factor, j,;, to the Reynolds number. This relationship was 
compared with other data available in the literature. In 
addition, plots were presented indicating the relationship 
between the driving force generated by the thermosyphon 
and the velocity of the fluid, as well as the relationship be- 
tween the total pressure drop and the driving force. Pres- 
sure drop calculations based upon known methods serve as 
an adequate means for estimating the pressure drop re- 
quirements in the design of a thermosyphon. 

73 pages. $2.00. Mic 57-3588 


ELECTROSTATIC EFFECTS IN THE DEPOSITION 
OF AEROSOLS ON CYLINDRICAL SHAPES 


(Publication No. 23,316) 


George Spangler Dawkins, Ph.D. 
University of Illinois, 1957 


A study of the theory of deposition of small particles 
on cylindrical collectors in the presence of electrostatic 
forces has been made. 

Electrostatic effects are often important in the collec- 
tion of small particles from streams of aerosols. The 
efficiency of collection is defined as the ratio of the area 
from which all of the aerosol particles are removed to the 
cross-section area of the collecting object. While the 
theoretical limit for the efficiency of collection by inertial 
impaction on a single collector is unity, when coulombic 
forces exist the efficiency may be much larger. The fol- 
lowing electrostatic forces were considered: (1) coulombic 
attraction, (2) attraction due to an induced dipole in the 
dielectric particle, (3) attraction due to an induced line 
charge in the collector, and (4) attraction due to the image 
of the charged particles in the collector. 

Characteristic dimensionless parameters defined as 
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the ratio of the electrostatic forces and the fluid resistance 
acting on the particles were developed for the various 
electrostatic forces. These include the size and distribu- 
tion of the particles, the relative velocity between the aero- 
sol stream and the collector, the diameter of the collecting 
cylinder, the charge and charge distribution on the parti- 
cles, and the electric field of the collector. 

The equations of motion for a small particle in potential 
flow past a cylinder in the presence of the electrostatic 
forces were solved with the ILLIAC digital computer. The 
predicted collection efficiencies are shown in graphs and 
tables as a function of the various parameters. The addi- 
tivity of the parameters for predicting the efficiency of 
collection on an individual cylinder was shown by mathe- 
matical analysis. 

The deposition of very small aerosol particles on cylin- 
drical collectors was measured for various values of the 
several parameters. In all cases the amount of aerosol 
collected agreed with that predicted by the theory. 

Brief experiments on the collection of charged aerosol 
particles by filter mats, mats of charged wires, and mats 
of tangled wire dipoles are reported. 

75 pages. $2.00. Mic 57-3589 


CONDENSATION OF A CONDENSABLE VAPOR IN 
THE PRESENCE OF A NON-CONDENSABLE GAS 


(Publication No. 22,996) 


Myron Dmytryszyn, Sc.D. 
Washington University, 1957 


Chairman: Dr, R. Curtis Johnson 


The condensation of condensable vapors in the presence 
of non-condensable gases was studied in a double-pipe, 
vertical, copper heat exchanger. Calculations were per- 
formed both by hand and by the use of a digital computer, 
the IBM 702 EDPM. 

Three systems were studied: Steam-air, carbon tetra- 
chloride-air, and carbon tetrachloride-carbon dioxide. The 
mol percent of condensable vapor was varied from 18 to 
73% in the case of steam and air, 15 to 58% for carbon 
tetrachloride and air, and 31 to 68% for carbon tetrachlo- 
ride and carbon dioxide. Initial Reynolds numbers were 
varied from 7,035 to 36,400. 

Calculated experimental values for the observed area 
of the heat exchanger, using the accepted design procedure 
of Colburn and Hougen were low when compared to the 
actual area. It was also observed that the area required 
for cooling a superheated vapor-gas mixture to its dew 
point, when it enters a heat exchanger where the tube wall 
temperature is lower than the saturation temperature of 
the vapor, can best be determined by graphical methods. 

A procedure was used which gave results more comparable 
to the actual area than the usual methods of calculation. 
103 pages. $2.00. Mic 57-3590 





A THEORETICAL AND EXPERIMENTAL 
INVESTIGATION OF STRAINS IN 
GLAZED CERAMIC BODIES 


(Publication No. 22,514) 


John R. Finlayson, Ph.D. 
Rutgers University, 1957 


This study was undertaken to get some degree of cor- 
relation between calculated strains and measured strains 
in glazed ceramic bodies. 

The strain is caused by the stresses that are set up 
due to a difference in the coefficients of expansion of the 
glaze and the body. Calculations and measurements were 
made on open rings glazed only on the outside cylindrical 
surface and the change in the width of gap in the ring with 
change of temperature was taken as a measure of the 
strain in the glazed ring. Rings approximately 3.000 
inches in diameter and 0.100 inches thick were found to 
give conveniently measurable strain. 

The parameters in the strain equations are Young’s 
moduli of elasticity of glaze and body, coefficients of ex- 
pansion of glaze and body, and the geometry of the glaze 
ring. Young’s moduli were determined on separate cylin- 
drical rods, using the sonic method. Coefficients of ex- 
pansion were measured by the interferometer method. 

The thickness of the glaze was determined on polished 
sections by the filar eye-piece method. 

To measure the strain in the glazed rings, they were 
Suspended in a furnace and the change of width of the gap 
in the ring with temperature was followed with a travelling 
telescope. 

Strain was calculated and measured on an alumina body 
and a steatite body, each with three different glaze thick- 
nesses, all of the same composition. The bodies were 
fired to vitrification and the glaze was a low temperature 
fritted glaze. The specimens were rotated during the glost 
fire to get uniform glaze thickness. 

A good correlation was obtained between calculations 
and measurements for the bodies studied. The average 
difference between calculations and measurements for the 
alumina body with three different glaze thicknesses was 
6.9 percent of the measured strain and for the steatite body 
the average difference between calculated strain and meas- 
ured strain was 6.6 percent of the measured strain. 

It was shown that the rate of cooling through the an- 
nealing range of the glaze has a marked effect on the co- 
efficient of expansion of the glaze below the transforma- 
tion temperature and hence influences the degree of re- 
Sidual strain in the glazed body at room temperature. 

119 pages. $2.00. Mic 57-3591 


DIFFUSION OF GASES THROUGH POROUS MEDIA 
(Publication No. 22,997) 
William Henby Hedley, Sc.D. 
Washington University, 1957 


Chairman: Professor W. P. Armstrong 


Although the counterdiffusion of gases through free 
space can be described by a simple equation, an equation 
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for gaseous diffusion through porous media has been lack- 
ing. There are four factors which cause gases to diffuse 
more slowly through porous media than they do through 
free space. These factors are: 1) the faces of the porous 
media are partly solid material, which is virtually im- 
penetrable to gases, 2) the pores do not go straight through 
the media, increasing the distance the gases must diffuse, 
3) the pores have constrictions and irregularities in them, 
and 4) some of the pores lead to dead ends. 

In this investigation porous media were impregnated 
with potassium chloride solutions of known concentration, 
and their electrical conductivities were measured. These 
measurements were used to calculate factors which cor- 
rect the equation describing the counterdiffusion of gases 
for the presence of the porous media. Similar correction 
factors were calculated from diffusion measurements made 
on the same media by Lavacot and Wang. The factors ob- 
tained by electrical conductivity agree closely with those 
obtained from diffusion measurements. The pores investi- 
gated were large enough that only bulk diffusion took place 
in them. 

Porosity measurements on the porous media were 
made by immersing one edge in a liquid and allowing it to 
fill pores by capillary action. This measurement is re- 
producible, seems independent of the liquid used, and is 
always smaller than the total porosity. It may be a meas- 
ure of the volume of pores which traverse the medium. 

151 pages. $2.00. Mic 57-3592 


THE EFFECT OF AGITATION ON THE RATE OF 
A LIQUID PHASE HYDROGENATION 


(Publication No. 23,233) 


Ronald C. Hoke, Ph.D. 
University of Cincinnati, 1957 


An extension of previous work in the study of the kinet- 
ics of heterogeneous catalytic reactions was made with 
the emphasis on effects of agitation upon reaction rates. 
The particular reaction studied was the semi-flow liquid 
phase hydrogenation of cyclohexene. | 

The reactor consisted of a mechanically agitated, fully 
baffled, flat bottom, cylindrical vessel. The effects of 
weight of catalyst, rate of agitation and type of mixing im- 
peller were studied. 

The catalyst was a finely divided, supported platinum 
catalyst. Three types of mixing impellers were used, a 
flat blade turbine, a three blade marine propeller and a 
two blade flat blade paddle. 

The concept of degree of effective suspension of catalyst 
was introduced to account for the variation of reaction rate 
with the variables studied. This concept was based upon a 
hypothetical statistical distribution of catalyst according 
to the reaction rate occurring on its surface. 

The greatest value of the ratio of reaction rate to weight 
of catalyst was found to occur when the weight of catalyst 
was small and the rate of agitation was large. 

The turbine was found to produce the most effective 
agitation. Power consumed by the mixing operation was 
also measured and the propeller was found to produce the 
most efficient agitation as determined by the reaction rate, 
catalyst weight and power consumption. 

94 pages. $2.00. Mic 57-3593 





A STUDY OF THE IMPACT STRENGTH OF CERAMICS 
(Publication No. 22,526) 


Alexis Vladimir Llyn, Ph.D. 
Rutgers University, 1957 


Ceramics, owing to their unique physical and chemical 
properties, would have wider application than they do now 
if it were not for their relatively low impact resistance. 
This study was undertaken to determine and study the fac- 
tors that control their impact strength. 

The work can essentially be divided into three sections, 
namely, (1) evaluation of the presently used impact 
strength test, the A. S. T. M. Standard D256-54T, (2) deri- 
vation and evaluation of an equation relating the impact 
transverse strength and static transverse strength and 
Young’s modulus of elasticity of a ceramic, and (3) deter- 
mination of the effect of the degree of vitrification, the 
crystal size, and the glass content of a ceramic rod on its 
impact strength. 

The evaluation of the A. S. T. M. test revealed that 
data obtained by this method contain an additional energy 
termed the “toss factor”, which is not related to the ulti- 
mate strength of the test specimens. Therefore, the data 
cannot be used as a measure of the impact strength of 
ceramics. However, the “toss factor” was evaluated and 
shown to be a product of the mass of the sample and the 
velocity with which it leaves the anvils of the tester. This 
velocity was shown to be relatively constant (9.6 ft/sec). 

Using an increment energy drop test, it was possible to 
relate the impact strength of a cylindrical ceramic rod to 
its static transverse strength and Young’s modulus of 
elasticity. The equation is 


2 
(K x 8.) Al = nPh 
24E 
where K = a measure of the “stress rate sensitivity of a 
material for the specific conditions of load 
application 
static transverse strength of the sample 
= Young’s modulus of elasticity of the sample 
A = cross-sectional area of the sample 
1 = length of span 
P = effective weight of the pendulum 
h = vertical height of fall of the pendulum 
n = inertia coefficient, which is a measure of the 
effective work available in the impacting 
pendulum to deform and stress the sample. 





Ss 
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To determine if this equation is a true expression of the 
impact behavior of ceramics, a variety of vitrified rods 
of different composition were studied. The study showed 
that the equation was valid and that the K factor was rela- 
tively constant, 1.8, + 0.2. 

The study on the effect of the degree of vitrification, 
the particle size, and the glass content of a body on its K 
factor and on the magnitude of its impact strength showed 
the following: (1) the K factor is independent of these 
three factors and only relatively dependent upon the com- 
position of the body, (2) changes in the pore volume of a 
body affect the greatest change in the magnitude of 
its impact strength, (3) the particle size of a body is 
important only in the way it affects the pore volume 
of the body, and (4) additions of glass to a highly crys- 
talline body will lower its Young’s modulus without af- 
fecting its static transverse strength, thereby providing 
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a means of developing bodies of relatively high impact 
strength. 129 pages. $2.00. Mic 57-3594 


EQUILIBRIUM RELATIONS IN A 
PORTION OF THE SYSTEM SiOz2-P20s 


(Publication No. 22,528) 


William R. Jacoby, Ph.D. 
Rutgers University, 1957 


This investigation is concerned with the equilibrium 
relations at high temperatures, but at atmospheric pres- 
sures, of the two oxides SiOz and P20,;. The bonding ac- 
tion of a large number of phosphate materials has been 
recognized for several years, and numerous processes for 
the development and utilization of phosphate bonds have 
been patented. These types of bonds are of particular in- 
terest'in the refractories field because of the high fusion 
temperature of many phosphates. Since silica, SiOz, is 
contained in some form, either chemically combined or in 
the free state, in all of the siliceous refractory materials, 
information pertaining to the possible reactions between 
silica and phosphoric oxide, P20, , was desired. 

The thermal study was made by the method of quenching 
developed at the Geophysical Laboratory. This technique 
is applicable to any system that will form glass on rapid 
cooling of the melt. A charge of the sample is held ata 
constant temperature long enough to reach equilibrium, 
then cooled rapidly enough to “freeze” the equilibrium 
phases, and finally analyzed by chemical, optical and X-ray 
powder methods to determine the phases present. 

Employing the above methods, the liquidus and solidus 
temperatures of 21 compositions were determined. Two 
compounds which had been reported in the literature were 
found to exist in the portion of the system studied (50 to 
100 mole percent SiOz). The lattice constant, a,, and the 
X-ray density, Dx, of the compound SiO2*P20;, neutral 
silicon pyrophosphate, had been worked out by previous in- 
vestigators. Possible values of the lattice constant, a,, 
and the X-ray density, Dx, were calculated for the com- 
pound 3SiO2°2P20s , neutral silicon orthophosphate. Ther- 
mal and optical properties and the true densities of both 
compounds were also determined. No evidence of the 
existence of crystalline solution in this system was found 
in the optical and X-ray data. The possible application of 
the information obtained in this study to chemically bonded 
silica refractories is also briefly discussed. 

A phase equilibrium diagram containing 2 eutectic 
points and 2 congruently melting compounds is presented 
for a portion of the system SiOz2-P20;. Thermal, chemi- 
cal, optical, X-ray and density data are given for the com- 
pounds SiO2°P20;, and 38i02°2P20;. 

119 pages. $2.00. Mic 57-3595 





DIFFUSION COEFFICIENTS OF NON-POLAR GASES: 
THE TEMPERATURE DEPENDENCY AND 
THE DETERMINATION OF THE INTERMOLECULAR 
FORCE CONSTANTS FOR THE LENNARD-JONES 
AND MODIFIED BUCKINGHAM POTENTIALS 


(Publication No. 22,998) 


Mailand Rainey Strunk, Sc.D. 
Washington University, 1957 


Chairman: Dr. J. N. Holsen 


The temperature dependence of the diffusion coeffi- 
cients for five pairs of non-polar gases have been deter- 
mined. The data have been used to evaluate the force con- 
stants or the potential parameters for both the Lennard- 
Jones and Modified Buckingham potential functions. Al- 
though force constants for various potential functions have 
been determined for a large number of gases from vis- 
cosity measurements, previous attempts to obtain such 
force constants from diffusion data had been generally un- 
successful. : 

By modifying the temperature exponent in the theoreti- 
cal diffusion equation, it has been demonstrated that force 
constants can be determined from experimental diffusion 
data using either potential at any two of the temperature 
levels studied. Although the values for the parameter 
Ei2/%, determined from diffusion data, were in good 
agreement with those obtained from viscosity data, the 
parameters 6,2 and /m,2 were found to have a smaller 
value than those values determined from viscosity meas- 
urements for the same gas pair. The modified Buckingham 
potential was found to give values for the diffusion coeffi- 
cient that were in better agreement with the experimental 
data than did the Lennard-Jones potential. 

A graphical correlation, based on the modified theoreti- 
cal equation, is presented by which diffusion coefficients 
can be predicted using force constants obtained from vis- 
cosity data. Predicted diffusion coefficients were found 
to approach the experimental data more closely than those 
calculated directly from the theoretical diffusion equation 
of Hirschfelder, Bird and Spotz. 

136 pages. $2.00. Mic 57-3596 


THE DIFFUSION AND FLOW OF GASES 
THROUGH POROUS MEDIA 


(Publication No. 23,015) 


Shu-Lung Wang, Sc.D. 
Washington University, 1953 


Chairman: Dr. W. P,. Armstrong 


The interdiffusion of nitrogen and helium across porous 
media under steady state conditions at atmospheric pres- 
sure and room temperature has been studied to verify the 
modified diffusion equation through macropores. The 
structural characteristics such as mean pore diameter, 
pore population and distribution, mean particle size and 
specific surface area have been established by the flow 
method for the following porous media with pore diameter 
ranging from 0.5 to 30 microns: Porous porcelain, 
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stainless steel, carbon, graphite, alumina scale and glass 
powder packings. Incorporating the mean pore diameter 
determined by the flow method and that by the mercury 
porosimeter method, a correlation of the “effective thick- 
ness for diffusion” has been proposed. Also experimental 
procedures for estimating the gas film thickness, the aver- 
age pore length and the porosity, which are the other con- 
stants involved in this correlation, have beer devised. 

174 pages. $2.30. Mic 57-3597 


A KINETIC STUDY OF THE CATALYTIC 
AND RADIOLYTIC DECOMPOSITION OF 
SULFUR COMPOUNDS 


(Publication No. 22,870) 


James Harold Wright, Ph.D. 
University of Pittsburgh, 1957 


A kinetic study of the catalytic and radiolytic decompo- 
sition of sulfur compounds was conducted. Three classes 
of sulfur compounds were studied to obtain information re- 
garding the relative effects of these two processes on each 
of the sulfur compound classes. Compounds representa- 
tive of thiophenes, sulfides, and thiols were chosen; each 
compound had four carbon atoms and one sulfur atom per 
molecule: thiophene, ethyl sulfide, and butane thiol. The 
sulfur compounds were diluted in normal heptane to a sul- 
fur content of approximately 5 weight per cent. 

The catalytic decomposition was conducted in a fixed- 
bed, isothermal reactor; cobalt moly catalyst was used in 
the reactor bed. The temperatures employed were from 
500°F. to 900°F. and the flow rate was such that a statisti- 
cal residence time of from one to ten seconds resulted. 
The decomposition products were olefins and hydrogen sul- 
fide except in the case of ethyl sulfide decomposition; in 
that case ethane thiol was produced as an intermediate. 

The kinetic data were correlated by the reactor unit 
concept. It was found that the ethyl sulfide decomposition 
was 1.2 order and butane thiol 1.0 order. Thiophene de- 
composition was assumed to be first order. 

The activation energies of the decomposition reactions 
were calculated from an Arrhenius plot for the three re- 
actions. 

Preliminary experiments were performed in which a 
variety of sulfur compounds were irradiated with high 
energy deuterons in acyclotron. The effects of high 
energy radiation on certain classes of sulfur compounds 
was noted. 

Quantitative experiments were conducted with ethyl sul- 
fide, butane thiol, and thiophene using 2 mev electrons ac- 
celerated in a Van de Graaff. The product and energy 
yields are noted and compared to the catalytic decomposi- 
tion. It was found that the sulfur compound classes fol- 
lowed the same order of stability in both catalytic and ra- 
diation damage; the compounds were found to have the 
following order of increasing stability: thiols, sulfide, 
and thiophenes. The quantitative comparison of radiation 
energy yields to activation energy is found to be quite good 
for each of the compounds. 

84 pages. $2.00. Mic 57-3598 
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BLAST RESISTANT DESIGN OF 
AXIALLY LOADED COLUMNS HINGED AT BOTH ENDS 


(Publication No. 23,315) 


John David Daigh, Ph.D. 
University of Illinois, 1957 


The problem of designing interior columns for struc- 
tures intended to resist atomic or thermonuclear bomb 
blast is treated in this thesis. The objective is to find a 
simple way of relating the factors which enter into the 
blast resistant design problem so that the methods of de- 
sign can be improved in simplicity while maintaining suf- 
ficient accuracy. Only axially loaded prismatic columns 
hinged at both ends and initially crooked are considered. 
Only the mode of failure of lateral buckling is considered. 
The parameters of the problem are conventionalized and 
then related by differential equations based on small de- 
flection theory. Solutions are then obtained by graphical 
and numerical integration procedures. The results are 
plotted on graphs so that if a designer conventionalizes the 
parameters of his problem in the same manner as outlined 
in this thesis, then he could use the graphs to design blast 
resistant columns. 

The principle conventionalizations used are that the 
column is represented by a single-degree-of-freedom sys- 
tem of two massless rigid bars connected by an elasto 
plastic moment resistant hinge with an equivalent con- 
centrated mass at the center; the dynamic load on the 
column is taken as an initial peak triangular shaped load 
time pulse; and the required response is specified as a 
maximum deflection, elastic or inelastic. A method for 
predicting the initial crookedness of a column is presented. 
The problem of predicting the buckling mode is considered. 
Two example design applications are included. 

Some of the conclusions are: 

1. From the defense expert’s point of view, the load is 
the most significant and least certain factor entering the 
problem. From the engineer’s point of view, the initial 
crookedness of the column is the most significant and least 
certain factor entering into the problem. Both factors are 
at least partly a matter of probability. 

2. If the dynamic design load is to be applied to the 
column more than once, the maximum initial crookedness 
expected during the life of the structure should be used in 
the design. 

3. Structural columns which receive their blast load 
through frames, are not likely to buckle in higher modes. 

4. Columns should be designed to be on the verge of 
failure under the blast design load. Any safety factor 
against failure by buckling should be applied to the load. 

9. The conventionalizations and procedures used in 
this thesis simplify the problem to a great extent. The 
method does not fit all possible cases very closely, how- 
ever, and considerable judgment is required to make the 
method work. 

6. There is an interesting region of the dynamic buck- 
ling problem where the loads are short duration impulses. 
Here loads exceeding the critical value for the first mode 
can be sustained without failure. This region of the prob- 
lem is not often used in blast resistant design against the 
larger atomic and thermonuclear bombs since the dura- 
tion of loading is too long. 
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7. If the columns are not permitted to yield in flexure, 
the small deflection theory is adequate. 
68 pages. $2.00. Mic 57-3599 


CHARACTERISTICS OF MODEL DRAFT TUBES 
(Publication No. 22,424) 


Johannes Steinvoort, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Arno T, Lenz 


Draft tubes are hydraulic diffusers which are used to 
connect the discharge ring of a hydraulic turbine with the 
tail race. Their purpose is to recover some of the kinetic 
energy leaving the turbine which otherwise would be lost 
and charged against the efficiency of the installation. The 
flow in diffusers, however, is extremely complex even in 
the simplest of cases where the diffuser axis is straight, 
the cross-section circular and the flow rectilinear. Con- 
sequently, the modern draft tube with its curved axis, rec- 
tangular cross-section and whirling flow is designed on the 
basis of judgment and past experience without an under- 
lying basis of theoretical fundamentals. 

In 1951, the Allis-Chalmers Company initiated a re- 
search project at the University of Wisconsin which was 
jointly financed by the company as an Engineering Experi- 
ment Station project, the Wisconsin Alumni Research 
Foundation and the Department of Civil Engineering for the 
purpose of investigating the flow conditions in two standard 
types of draft tubes and comparing them critically. The 
types selected were (1) the elbow or rounded heel draft 
tube, and (2) the horseshoe or square heel draft tube. 

The project included both theoretical and experimental 
investigations. The theoretical part consisted of: 

(1) A review of literature, which discusses the avail- 
able publications written from 1900 to 1955. 

(2) A brief discussion of model analysis on the basis 
of Buckingham’s 7 theorem, the method of repeating vari- 
ables and the Navier-Stokes equations. 

(3) A review of the available efficiency parameters, 
their inter-relationships, relative merits and limitations. 

(4) A presentation of the theoretical shape of a draft 
tube based on the potential flow theory. 

For the experimental investigation, scale models were 


built of both draft tubes from transparent plastic. Entrance 


conditions could be varied by means of movable vanes lo- 
cated inside a transparent scroll case mounted at the en- 
trance of the draft tube. This made it possible to give the 
entering water varying degrees of forward and backward 
whirl, or no whirl. Average test velocities at the throat of 
the tube ranged from 3.0 to 8.0 f.p.s. and all tests were 
performed without a runner. 

Flow conditions in the throat were investigated with two 


and three-dimensional probes; the exit section was investi- 


gated with a two-dimensional velocity probe. The velocity 
profiles at the entrance and exit section were plotted for 
the representative velocity of 7.0 f.p.s. The separation 
and stagnation areas were shown for the elbow draft tube; 
no separation was detected for the horseshoe draft tube. 
Draft tube efficiencies were computed and tabulated for 
both tubes. 





From the experimental results it was concluded that 
the “standard” elbow tube was more efficient than the 
“standard” horseshoe tube. Because the area ratio of both 
tubes was different, the elbow tube being approximately 20 
per cent larger, the comparison is only relative to the 
aforementioned “standard” types. Velocity measurements 
at the exit section of both tubes showed the horseshoe type 
to be far superior with low velocity gradients. There is a 
possibility that still higher efficiencies could be obtained 
for both draft tubes by improved designs of the bends and 
the lower discharge legs. 203 pages. $2.65. Mic 57-3600 


ANALYSIS AND DESIGN OF PRESTRESSED 
CONCRETE INDETERMINATE STRUCTURES 


(Publication No. 22,434) 


Rasvihari Natwarlal Vakil, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Willard S. Cottingham 


This thesis discusses methods of analyzing various 
forms of continuous structures and develops methods for 
including the effect due to prestressing. In particular, 
methods are discussed and equations are developed for 
calculating the amount of prestress desirable and for po- 
sitioning the prestressing elements in the members. Use 
of the formulae developed is illustrated by several worked 
out examples. Also discussed are the variations of sec- 
tion, prestressing force and position of prestressing ele- 
ments to be expected, the effect of such variations on the 
stresses produced, and on the load carrying capacity of the 
frames. 

Detailed design computations for six portal frames with 
varying heights, cross-sections and rigidity are given, il- 
lustrating the design procedures. Their behavior beyond 
the elastic range is also considered. 

The procedures developed show that analysis and de- 
sign of common indeterminate structures in prestressed 
concrete need not be unduly complicated. 

179 pages. $2.35. Mic 57-3601 
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AN INTEGRAL CRITERION FOR OPTIMIZING 
DUPLICATOR SYSTEMS ON THE BASIS 
OF TRANSIENT RESPONSE 


(Publication No. 22,995) 
Jack Hanna Crow, Sc.D. 
Washington University, 1957 


Chairman: Professor John Zaborszky 


The synthesis of an optimum transfer system without 
the presence of noise is not a straightforward process. A 
major difficulty is the lack of a suitable definition of an 
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optimum system. It is proposed to use the ISET criterion 
to define an optimum system. The ISET criterion is the 
integral with respect to time from zero to infinity of the 
square of the product of error times time. The error is 
the error of the system in response to a unit step input of 
position at time equal to zero. A system which minimizes 
the value of the integral is the optimum system. 

The information most commonly available in practice 
is the actual frequency response of a system or the system 
transfer function, from which the theoretical frequency re- 
sponse may be obtained. The time response of a stable 
system due to a step input of position may be approximated 
by the time response of the system due to a square-wave 
input of position if the period of the square-wave is large 
enough. If the square-wave input is expressed in the form 
of a Fourier Series the transient response of the system 
due to a step input may be approximated in a series form 
using the frequency response of the system. 

By substituting the series approximation for the error 
into the integral of the ISET criterion, the integration may 
be carried out. The result is that the criterion may be ex- 
pressed as a double summation involving the products of 
the quadrature components of the frequency response and 
numerical coefficients. This double summation is con- 
veniently arranged in the form of a table. Thus the ISET 
criterion may be evaluated directly from the frequency 
response data, actual or theoretical, of a system by a 
process involving only simple multiplication and addition. 
The work involved is completely independent of the order 
of the differential equation describing the system. This 
method of evaluating the ISET criterion is limited to linear 
systems since the principle of superposition is applied in 
the derivation. 

Due to the approximations involved a number of errors 
are introduced in the above method of evaluating the ISET 
criterion directly from frequency response data. An ex- 
tensive error analysis is made to enable one to calculate 
the upper bound on the various errors. In practice the 
series involved have rapid convergence, thus the approxi- 
mation is very accurate if a reasonable number of terms 
are used, 

The transfer functions of second through eighth order 
optimum duplicator systems with unit numerators are 
listed. These systems were optimized by analogue com- 
puter techniques. Plots of the frequency responses and 
pole locations of the optimum systems do not show any 
definite pattern which would be useful in predicting higher 
order optimum systems. 142 pages. $2.00. Mic 57-3602 








ANALYSIS OF LEAKY WAVE ANTENNAS 
(Publication No. 23,916) 


Leonard O. Goldstone, D.E.E. 
Polytechnic Institute of Brooklyn, 1957 


Adviser: Professor Ernst Weber 


The field in a waveguide containing long continuous 
slots or slot arrays can be characterized by a complex 
propagation constant. The attenuation of the wave in pass- 
ing down the guide can be accounted for physically as due 
to the leakage of energy from the openings in the guide 





walls. A knowledge of the phase and attenuation constants 
of such “leaky” waves is important in connection with the 
determination of the radiation characteristics of leaky 
wave antennas. 

Although a leaky wave representation of the field in a 
slotted guide is non-modal, the leaky wave propagation 
constant can be determined by the same transverse reso- 
nance procedure as that employed in connection with true 
modes. The transverse network description necessary to 
the application of the resonance procedure is obtained by 
viewing the leaky wave as a perturbation on one of the con- 
tinuous improper eigenmodes of the open structure. The 
network parameters are obtained from the solution of the 
corresponding diffraction problem. 

An unorthodox set of modes, which is characterized by 
the vanishing of certain transverse field components 
rather than vanishing longitudinal components, is intro- 
duced which is particularly convenient for the transverse 
network description of uniform slotted waveguides. These 
modes have been designated as E and H-type modes to 
distinguish them from the usual E and H mode designa- 
tions. The major advantageous feature of these modes is 
that the E-type modes do not couple to the H-type if the 
cross section of the leaky structure is homogeneous. 

The resonances of the network representation which 
yield the leaky wave propagation constants are solved for 
by a perturbation technique. This technique is based on a 
recognition of the similarity existing between a leaky wave 
in an open guide and the mode which would propagate in 
the guide in the absence of the opening. This perturbation 
procedure is employed to obtain expressions for the com- 
plex propagation constants of leaky waves which are in 
relatively simple form. The use of this procedure elimi- 
nates the necessity of employing arduous numerical 
methods for the solution of the resonance equations. 


96 pages. $2.00. Mic 57-3603 


NEW CONCEPTS AND GENERALIZATION 
OF KRON’S METHOD OF TEARING 


(Publication No. 22,411) 


Richard Robert Sabroff, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Thomas J. Higgins 


The purpose of this thesis is threefold: to establish 
explicit relationships between Kron’s method of “tearing” 
and orthogonal network analysis, thus both establishing 
the logical basis for tearing and making use of tearing 
available to all engineers and scientists without need of a 
knowledge of electric network theory such as is necessi- 
tated in the presentations to-date; to extend and generalize 
the previously-developed theory of tearing; and to advance 
numerical examples which both illustrate the course of 
this generalized theory and exemplify application of it in 
practice. 

Modern technology necessitates solution of many large- 
scale boundary-value problems by numerical analysis. 
Among the more commonly-used methods of numerical 
analysis are those which comprise a net-point approach 
stemming from approximation of the differential equations 
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by difference equations. Simultaneous solution of the 
(usually) large number of equations resulting from these 
methods can be effected by one of a number of means: an 
iterative technique such as Southwell’s relaxation method 
or the Gauss-Seidel method may be used; an electric net- 
work analog may be constructed and the desired values de- 
termined analogously through measurements on this net- 
work; or the coefficient-matrix of the set of equations may 
be inverted directly, as by Kron’s method of tearing. 

For various reasons (the heavy routine of calculation 
necessary to solution by formal application of relaxation; 
or because of difficulties in construction of the appropriate 
electric network analog), tearing has proved, in many 
cases, to be the most desirable means of solving certain 
classes of large-scale problems. Yet a critical study of 
the published work on the theory of tearing evidences that 
to-date it has been very loosely developed. Obviously, it 
is most desirable to develop this theory in a rigorous and 
logical manner. Precisely such is done in this thesis. 

Now, in essence, effective solution of a large set of 
algebraic equations, such as mentioned above, hinges on 
effective inversion of a matrix of high order. In modern- 
day industry, this necessity for inverting large matrices 
also occurs in solution of large-scale problems in fields 
other than those of engineering or physics. In these latter 
instances it often happens that those who must effect the 
desired solutions are not engineers or physicists. In such 
instances it is obviously most desirable that these individ- 
uals be able to make use of the theory of tearing. But 
study of the literature to-date evidences not only the above- 
remarked loose development, but also the fact that such 
development stems through appeal to, or in analogy with, 

a fairly extensive body of network theory. Obviously, it is 
most desirable that the theory of tearing should be not only 
firmly-based, but so cast that it can be assimilated without 
need of knowledge of a body of electric circuit analysis -- 
and precisely such is done also in this thesis. 

The scope of the thesis is to be summarized as follows. 
Chapter I remarks the foregoing applications and exten- 
sions of the theory of tearing. Chapter II presents a con- 
cise recapitulation of the theory of tearing as previously 
developed, and of the orthogonal network theory on which 
this approach to tearing is based. Chapter III establishes 
those explicit relationships between tearing and orthogonal 
network analysis and certain useful adjuncts therewith 
which afford the new concepts and generalizations of tear- 
ing advanced in this thesis. Chapters IV and V develop 
routines of procedure for matrix inversion which enable 
use of tearing without knowledge of electric network theory. 
Chapter VI advances methods for inverting nonsymmetrical 
matrices by use of the theory developed in Chapters IV and 
V. Chapter VII comprises examples illustrative of use in 
technology and applied science of the procedures developed 
in Chapters IV to VI. Chapter VIII provides a concise 
summary of the essential values of this thesis. All major 
points of theory advanced in the context are illustrated 
and illuminated at the pertinent points by detailed numeri- 
cal examples. A definitive bibliography of the numerous 
papers and several books concerned with the theory and/or 
use of tearing concludes the thesis.’ ** 

131 pages. $2.00. Mic 57-3604 











PROBLEMS CONCERNING 
NONSTATIONARY RANDOM PROCESSES 


(Publication No. 22,423) 


Man Mohan Sondhi, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Thomas J. Higgins 


Two major objectives are achieved in this thesis: 

1. Procedures are developed for synthesizing shaping 
filters for nonstationary random processes with arbitrarily 
specified continuous, bounded autocorrelation functions. 
This synthesis is effected through use of certain proper- 
ties of the autocorrelation function regarded as the kernel 
of an integral operator. The form in which the filters are 
derived is such as to enable construction through use of 
conventional analog computer components. 

2. Generalization is advanced of Laning and Battin’s 
method for optimizing a single time-varying parameter in 
a linear system subjected to a random process input. The 
method of this thesis generalizes the procedure to include 
optimization of n adjustable time-varying parameters. 
The iterative procedure by which such is accomplished 
yields improved values of all the time-varying parameters 
in each cycle of iteration. 

The content of this thesis may be summarized as fol- 
lows: Chapter 1 states the purpose and usefulness of the 
problems solved in this thesis. Chapter 2 advances basic 
properties of random processes, autocorrelation functions 
and weighting functions for subsequent use. Chapter 3 
comprises account of available literature pertinent to the 
thesis problems, remarks their shortcomings, and states 
the improvements advanced in this thesis. Chapter 4 ad- 
vances the desired procedure for optimization of n time- 
varying parameters in a linear system. Chapter 5 ad- 
vances procedures for synthesizing shaping filters for 
nonstationary random processes. Chapter 6 comprises a 
summary of the essential values of the thesis. The con- 
text is concluded with three Appendices, detailing proofs 
of certain theorems, and a bibliography of pertinent ref- 
erences. 93 pages. $2.00. Mic 57-3605 


HIGH POWER MICROWAVE FILTERS 
(Publication No. 23,914) 


Joseph H. Vogelman, D.E.E. 
Polytechnic Institute of Brooklyn, 1957 


Supervisor: Professor Ernst Weber 


In order to obtain filters capable of handling very high 
power, the use of radial lines and uniform line disconti- 
nuities was investigated as the most promising approach. 
In this connection, it was necessary to consider equivalent 
circuit and interaction effects for H mode radial line moted 
at each end to uniform TE,9 waveguide for taper angles of 
45 degrees. It was found that the equivalent circuit was 
valid for taper angles of 45 degrees, and that for engineer- 
ing design purposes the interaction could be neglected. 

The author utilized the 45° tapers and the uniform lines to 
design a high power microwave filter capable of handling 
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700 kilowatts at 10 pounds pressure in 0.900 by 0.400 LD. 
waveguide. The design procedure for a multi-element fil- 
ter is described utilizing a partly graphical approach. The 
author also found that high insertion loss elements could be 
made when the enlarged uniform line in the section is big- 
ger than the TEi9 mode waveguide wavelength and the 
length of the enlarged guide is approximately (2n-1) ¢/4. 
Extremely large insertion losses are possible by cascading 
of elements. Empirical design formulas have been evolved 
and the design procedure for band pass-band elimination 
filters is given utilizing these high insertion loss elements. 
96 pages. $2.00. Mic 57-3606 


ENGINEERING, MECHANICAL 


A STUDY OF RESIDUAL STRESSES 
IN BONDED BODIES 


(Publication No. 22,915) 


Otto Eugene Adams, Jr., Ph.D. 
Lehigh University, 1957 


The theoretical phase of this thesis represents an ap- 
plication of the theorem of minimum complementary en- 
ergy to the determination of the residual stresses in bodies 
that have been bonded together while under load, or, as in 
the case of the glass-to-metal seal, the determination of 
stresses arising from a differential contraction of its com- 
ponents. An approximation method has been employed 
throughout, and it is assumed that the state of stress in the 
problems treated is that of plane stress. 

Prior to treating the major problem, the sandwich-type 
body, the approximation approach was applied to the study 
of stresses in a two-component, cylindrical glass-to-metal 
seal and.to a rectangular plate bonded to a massive body 
while under load. Stresses resulting from the approxima- 
tion method as applied to the cylindrical glass-to-metal 
seal compare favorably with those derived from an exact 
solution. 

Experimental sandwich models consisting of plastic 
strips cemented to an aluminum bar were studied photo- 
elastically, and the resulting stresses were compared with 
those obtained from the theoretical solution. Satisfactory 
agreement existed for the longitudinal stress in the plastic 
at the interface; however, the discrepancy in the sign of 
the stress perpendicular to the interface has been inter- 
preted as an indication that the adhesive which bonded the 
components together allowed the plastic to slip. 

In addition, a qualitative study was made of a glass-to- 
metal sandwich seal showing that it was in a state of stress 
similar to that of the plastic-to-aluminum samples. 

106 pages. $2.00. Mic 57-3607 





PRE-INFLAMMATION STUDIES IN 
AN OPERATING DIESEL ENGINE 
USING THE HOT-MOTORED TECHNIQUE 


(Publication No. 22,440) 


Tat Ching Yu, Ph.D. 
The University of Wisconsin, 1957 


Supervisors: Professor P. S, Myers and 
Professor O, A. Uyehara 


It is an accepted fact that the physical and chemical 
changes occurring prior to ignition in a Diesel Engine in- 
fluence the character of the subsequent combustion in- 
cluding the pressure rise and rate of pressure rise. In 
spite of the vast amount of research effort expended on the 
subject, the actual processes that lead to ignition are still 
not well understood. 

In general, it is thought that a portion of the fuel must 
be vaporized, mixed with the air and certain preliminary 
chemical reactions must take place before rapid combus- 
tion can occur. These physical and chemical changes have 
been studied individually. So far the results of these indi- 
vidual studies have failed to describe the ignition process 
as a whole due to the overlapping of these physical and 
chemical changes both in time and space and because the 
factor of interaction between these processes was absent 
when they were studied individually. In this thesis these 
changes were studied under actual conditions in an oper- 
ating engine. 

This thesis presents information obtained by using the 
hot-motored technique wherein the pressure time diagrams 
are measured for three engine cycles: 

1. a fired cycle -- a normal engine cycle 


2. anitrogen cycle -- taken immediately after a fired 
cycle with nitrogen replacing the 
combustion air 


3. a hot-motored cycle -- a truly hot compression 
cycle taken immediately 
after a fired cycle with air 
and hot clearance gases (but 
no fuel) present. 


A comparison of the nitrogen cycle and the hot-motored 
cycle reveals a small pressure drop due to fuel vaporiza- 
tion after injection while a comparison of the fired cycle 
and the hot-motored cycle shows a pressure drop resulting 
from both vaporization and chemical reactions. From 
these two pressure changes it is possible to calculate the 
energy absorbed by the fuel during vaporization and the 
energy release due to early exothermic chemical reac- 
tions. These computations can be used to study the rela- 
tive importance of these two processes and provide infor- 
mation as to how they affect ignition of the fuel. This 
technique appears to be a useful tool in studying Diesel 
combustion problems. 

The experimental results show that the rate of energy 
release due to the pre-flame chemical reactions is de- 
pendent upon the cetane number of the fuel, i.e. the higher 
the cetane number the greater the rate of energy release. 
For the fuels tested there seems to be small difference 
between fuels in injection delay and also in the rate at 
which fuel sprays receive heat from the air. Contrary to 
the common expectation the physical delays are longer 
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than the chemical delays; this however, is in agreement 
with the data obtained from a constant volume combustion 
bomb where similar trends were noted. 

The experimental data also show that increasing the 
engine load shortens both the physical delay and the chemi- 
cal delay with the chemical delay being decreased more 
than the physical delay. 152 pages. $2.00. Mic 57-3608 


ENGINEERING, METALLURGY 


A THERMODYNAMIC STUDY OF 
THE TITANIUM SULFIDES 


(Publication No. 22,758) 


Reinhard Paul Abendroth, Ph.D. 
University of Missouri, 1957 


Supervisor: A. W. Schlechten 


A hydrogen reduction technique was used to determine 
the thermodynamic properties of various titanium sul- 
fides. The equilibrium H2S/He2 ratio was determined as a 
function of temperature and composition of the solid 
phases. The H,S/Hz ratio was determined by iodimetric 
titration. 

A detailed description of the apparatus and technique 
used in this investigation is given. 

The composition range 66 - 45 atomic percent sulfur 
was studied at temperatures of 500°C to 1100°C and was 
found to consist of a solid solution extending from approxi- 
mately 66 atomic percent sulfur (TiS;.,;) to approximately 
56 atomic percent sulfur (TiS:.30) and a two phase region 
extending from approximately 56 atomic percent sulfur to 
45 atomic percent sulfur (TiSo.9). The lower composition 
limit of the solid solution was found to vary with tempera- 
ture. 

The existence of titanium monosulfide as reported in 
the literature was not detected in this investigation, but a 
compound corresponding to TisS4 (TiSo.so) was determined 
to be in equilibrium with the solid solution. 

The partial molar free energy, partial molar heat of 
solution and partial molar entropy of solution of sulfur was 
calculated for various compositions in the solid solution. 

A two term free energy equation was derived for the TisS, 
- solid solution equilibrium. The standard free energy of 
formation of the titanium sulfides in the range 61 atomic 
percent sulfur (TiS;.57) to 45 atomic percent sulfur 
(TiSo.9)' was determined from unpublished titanium oxide- 
sulfide equilibrium data by means of a graphical method 
for 900°C and 1000°C. 

The existence of a partially ordered structure in the 
solid solution at 60 atomic percent sulfur was postulated 
to explain the anamolous behavior of the partial heats and 
entropies of solution for compositions in the region of 60 
atomic percent sulfur (TiS; 59). 

115 pages. $2.00. Mic 57-3609 





AN EXPERIMENTAL AND THEORETICAL 
INVESTIGATION OF THE PREFERRED ORIENTATION 
IN DEFORMED AND RECRYSTALLIZED HAFNIUM 


(Publication No. 22,751) 


David States Gould, Ph.D. 
University of Missouri, 1957 


Supervisor: D. S. Eppelsheimer 


The deformation and recrystallization characteristics 
of hafnium containing 3% Zr were studied. The textures 
of the cold rolled and recrystallized material were deter- 
mined using an improved Schulz technique which is de- 
scribed, The activation energy for recrystallization was 
calculated. 

The original work employed hafnium crystal bar which 
was found to be rather brittle. The limit of cold reduction 
on this material was found to be 25% reduction in thickness. 
At 500°C., however, the material was found to be more 
plastic and reductions of approximately 90% in thickness 
were made. This “warm rolled” sheet material was found 
to have a (0001) /10107 texture rotated 23° + 2° in the 
transverse direction. Compression reductions at 200°C. 
were made also on samples sectioned from crystal bar. 
Such samples reduced 90% were found to have an average 
texture characterized by the basal plane rotated 23° out of 
the compression plane around a <1010> rotational axis. 

Arc melted hafnium of the same chemical analysis was 
found to be more ductile. Arc melted samples were cold 
reduced by rolling 95% without difficulty. Cold rolled 
strip exhibited a (0001) /10107 texture rotated 25° + 2° 
in the transverse direction. The material was then found 
to have a relatively greater strain hardening tendency than 
zirconium. The cold rolled texture was rationalized on the 
basis of the Calnan and Clews method of texture analysis. 
From a consideration of the deformation mechanisms of 
titanium and zirconium, which have similar crystal struc- 
ture and textures, (0001), (1010) and (1011) slip and {1012} 
and {1121} type twinning were all assumed to be active. 

It was shown that these mechanisms could account for the 
experimentally determined texture. On the basis ofcrystal 
structure a comparative analysis of the other hexagonal 
metals was made and their textures rationalized. 

The recrystallized texture of 95% cold reduced 3% Zr 
arc melted hafnium was found to be approximately (0001) 
[11207 rotated 5° + 2° in the transverse direction. Com- 
plete recrystallization was found to take place in the above 
material by annealling one hour at 800°C. 

On the basis of change in texture and employing a unique 
determination technique, the activation energy for re- 
crystallization of 95% cold reduced 3% Zr hafnium was 
found to be 75. + 15. K/gm mol. 

143 pages. $2.00. Mic 57-3610 
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ELECTRON DIFFRACTION KIKUCHI LINE STUDIES 
OF THE PLASTIC DEFORMATION 
OF SINGLE CRYSTALS OF ALUMINUM 


(Publication No. 23,082) 


James K. Roros, Ph.D. 
Columbia University, 1957 


The conditions necessary for the extinction of electron 
diffraction Kikuchi lines from single crystals of aluminum 
have been investigated experimentally. It has been found 
that they cannot be destroyed by dynamic loading without 
at the same time producing either single or multiple slip. 
The surface effect noted by Heidenreich and Shockley in 
dynamic loading of aluminum crystals has been produced 
by static loading. In either case, the extinction of the 
Kikuchi lines is not due alone to the electron beam sam- 
pling the slip lines. 

An extreme form of secondary slip has been produced. 
This provides evidence for the motion of partial disloca- 
tions from one slip plane onto another. 

39 pages. $2.00. Mic 57-3611 


THE PERITECTIC REACTION 
(Publication No. 22,414) 


Jack Albert Sartell, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor David J. Mack 


The peritectic reaction, a reaction in binary alloys be- 
tween a liquid phase and a solid phase to form a second 
solid phase, has been studied in order to establish the 
mechanism by which it proceeds. The reactions £+€ —» 
in the copper-tin system, £+ 8 -» ¥ in the silver-tin sys- 
tem, and £+f -»¥J in the copper-antimony system were 
investigated. The investigation was carried out by means 
of heat treatment, isothermal transformation, isothermal 
freezing, determination of the effects of supercooling 
metallographically, and by hot-stage microscopic exami- 
nation. 

From the results of the investigation reaction rate and 
time-temperature-transformation curves were drawn, the 
effect of undercooling was also shown graphically. A re- 
action mechanism was proposed for the peritectic reaction 
in which the reaction was described as consisting of sev- 
eral cooperating reactions, the slowest of which (and thus 
the controlling step) is diffusion-dependent. The nature of 
the diffusion process is determined by the volume change 
at the solid-solid interface. Proposals were also made 
for further study of the peritectic reaction. 

123 pages. $2.00. Mic 57-3612 
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CARBIDE AND GRAPHITE FORMATION 
IN IRON POWDER COMPACTS 


(Publication No. 23,245) 
Fred E. Westermann, Ph.D. 
University of Cincinnati, 1957 


The object of this work was to study the carburizing of 
carbonyl iron powder compacts over the temperature 


_ range from 565°C (1050°F) up to 1095°C (2000°F). 


For carburization both the pack method using sodium 
carbonate energized hardwood charcoal, and the gas 
method with an argon-methane atmosphere were used. The 
carbonyl iron powder was pressed into small compacts, 
1/4-inch in diameter and less than 1/16-inch thick, and 
sintered in a hydrogen atmosphere at 950°C. 

For pack carburizing, an energized hardwood charcoal 
containing sodium carbonate equivalent to 10 per cent of 
the weight of charcoal was prepared. Samples for each 
run were packed in this mixture using pipe nipple and cap 
assemblies for containers. The assemblies were heated 
to the carburizing temperature and held for a period of 24 
hours duration. 

Gas carburizing was carried out in a combustion tube 
furnace, the carburizing time being the same as that used 
for pack carburizing. Argon and methane were mixed in 
a ratio of approximately 2 to 1, dried, and passed over the 
samples in the furnace at the carburizing temperature. 

All samples were weighed before and after carburizing 
to determine the per cent gain in weight. Representative 
samples from each run were polished and etched, the re- 
sulting structures being photographed at 250X and 1000X. 

An additional series of tests were carried out to de- 
termine the effect of reheating pack carburized samples 
to a temperature above that used in carburizing. This re- 
heating treatment, termed “homogenizing”, consisted of 
holding the samples 6 hours in an argon atmosphere. 

The results from the pack carburizing studies indi- 
cated that magnetic iron oxide, Fe,O,, forms in carbonyl 
iron powder compacts pack carburized below 600°C, As 
the carburizing temperature was increased, cementite, 
Fe;C, started to appear in ever increasing quantities, until 
at a temperature just below the iron-iron carbide eutectoid 
of 723°C, a structure of almost all cementite resulted. 
Structures of all cementite were produced when pack car- 
burizing at temperatures above the eutectoid but below 
830°C. Pack carburizing above 830°C results in less ce- 
mentite formation but more graphite formation. 

When cementite-containing samples produced by pack 
carburizing just below the eutectoid temperature were 
subjected to a homogenizing treatment at 1000°C, graphite 
and pearlite were the resulting structures. However, ce- 
mentite produced by pack carburizing above the eutectoid 
temperature when given the same homogenizing treatment 
yielded a structure of graphite and ferrite. The graphite- 
ferrite structures associated with higher carburizing tem- 
peratures when homogenized showed increasing quantities 
of pearlite in the matrix. 

Gas carburizing in an argon-methane atmosphere re- 
sulted in graphite formation, in general, except in the 
temperature range between the carbide eutectoid of 723°C 
and the graphite eutectoid of 738°C. In this range no 
graphite was formed, the resulting structure of the car- 
burized sample being cementite, ferrite, and pearlite. Ex- 
tensive graphite formation was evident below the carbide 
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eutectoid, and increased rapidly as the carburizing tem- 
- perature exceeded the graphite eutectoid temperature. 

It was concluded from these results that cementite may 
be produced quite readily when pack carburizing carbonyl 
iron powder compacts with sodium carbonate energized 
hardwood charcoal in the temperature range 710°C to 800°C. 
The formation of large quantities of cementite by gas car- 





burizing in an argon-methane atmosphere was limited to 
the temperature range between the carbide eutectoid and 
the graphite eutectoid. The fact that cementite forms 
more readily when pack carburizing than when gas car- 
burizing was believed to be associated with the stabilizing 
effect on the cementite of the oxygen and/or nitrogen pres- 
ent when pack carburizing. 

124 pages. $2.00. Mic 57-3613 
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SUBJECT-MATTER, CONTENT, AND 
THE PRIMACY OF FORM 


(Publication No. 22,820) 


Joseph Edmund Schwarz, Ph.D. 
The Ohio State University, 1957 


Many of those whose duty it is to examine and shape 
contemporary directions have charged that much contem- 
porary painting lacks meaning. This charge is false. All 
works of art, good or bad, have meaning. What is really 
claimed is that the meaning of many contemporary paint- 
ings is in some way inferior to the meaning of established 
works. This criticism may or may not be justified, but 
judgment cannot be made unless what is meant by meaning 
is clarified. The two terms conventionally associated with 
meaning in art are subject-matter and content. Therefore, 
any discussion of meaning in art depends upon the sense 
in which these terms are used. 

The written portion of the dissertation gives the writer 
an opportunity to examine these critical terms in the con- 
text of contemporary painting and, further, to examine the 
relationship of subject-matter and content to form. The 
attempt is made to ascertain, not whether there is meaning 
in contemporary painting, but whether the terms subject- 
matter and content may be used properly to describe the 
kinds of meaning that do exist. 

The body of the dissertation is divided into two chapters. 
The first, entitled “Subject-matter and Content,” begins 
with an examination of dictionary definitions and proceeds 
to an analysis of more specialized meanings. Subject- 
matter is tentatively defined as “theme accepted and de- 
veloped,” and is further defined as “explicitly given.” The 
meaning of theme is extended to include every configura- 
tion that is, at some point in the composition, chosen and 

















developed as the work’s ideational significance. Subject- 
matter as rigidly representational as in a painting by 
Murillo is compared with the highly abstract form of 
subject-matter formed in a painting by Franz Kline. Re- 
gardless of the degree to which a configuration represents. 
a conventional symbol or an object of our common sense, 
the configuration explicitly given is the subject-matter. In 
an extreme case, as in a so-called non-representational 
work of art, although the configuration may present nothing 
more than a complex of other explicitly given elements 
(shape, position, texture, color, and the like), the configu- 
ration is the subject-matter. 

Various definitions of content are examined with the 
conclusion that it does not refer to the complex of mean- 
ings that make up the work of art but rather to some “es- 
sential meaning.” The question is then raised as to where 
the essential meaning resides. Is it exclusively “in” the 
artifact or exclusively in the perceiver, or does its loca- 
tion mediate between what is given in the artifact and what 
the perceiver brings to the esthetic experience? Content 
is seen as the product of what is implicitly given in the 
artifact and the complex of meanings, purposes, and past 
experience of a particular perceiver. It is further stated 
that no two content experiences can be identical, for no 
two perceivers are identical. Content, then, is relative to 
the particular perceiver. 

The second chapter, entitled “The Primacy of Form,” 
is offered as a personal, though not necessarily unique, 
solution. Form is defined as an abstract configuration the 
principles of which are related to the physiological- 
psychological mechanism that perceives. Form is dis- 
cussed as the corporeality rather than the garment of a 
subject-matter idea, and the point is made that a particu- 
lar subject-matter idea will have only as much meaning 
as its phenomenal presentation. 

50 pages. $2.00. Mic 57-3614 
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FOOD TECHNOLOGY 


THE DEVELOPMENT AND APPLICATION OF 
SPECIFIC-GRAVITY TECHNIQUES FOR THE 
EVALUATION OF MATURITY IN FRESH, 
FROZEN, AND CANNED SWEET CORN 


(Publication No. 22,785) 


Thomas Michael Crawford, Ph.D. 
The Ohio State University, 1957 


In the study, specific-gravity and potato hydrometer 
techniques were applied to Tendermost, Victory Golden, 
and Variety Trial samples of fresh, canned, and frozen 
whole-kernel yellow sweet corn. These techniques were 
evaluated in terms of each other: the feasibility of using 
specific gravity as a tool to determine the maturity of 
fresh, canned, and frozen whole-kernel sweet corn; the 
use of the specific-gravity technique with application to 
the grading of fresh, canned, and frozen whole-kernel 
sweet corn; and the relationship of specific-gravity and 
potato-hydrometer values to percentage of alcohol- 
insoluble solids, moisture content, subjective scores, and 
some of the chemical constituents of whole-kernel sweet 
corn. 

The principal findings of the study are as follows: 

Highly significant relationships were observed between 
specific-gravity (100-gram and 6-pound methods) and 
potato-hydrometer values of fresh cut and blanched sam- 
ples of whole-kernel yellow sweet corn. This was also 
true of fresh and processed sample values obtained with 
the specific-gravity techniques. 

The specific-gravity (100-gram and 6-pound) and potato- 
hydrometer techniques gave comparable results, although 
the 100-gram method generally correlated higher. The 
techniques are rapid (approximately fifteen minutes) and 
require inexpensive equipment. The 100-gram method is 
adaptable to either fresh, canned, or frozen whole-kernel 
corn, while the 6-pound and hydrometer methods can be 
applied to fresh cut corn samples. 

Highly significant relationships exist between specific- 
gravity and hydrometer values and percentage of alcohol- 
insoluble solids and moisture content of fresh cut and 
blanched sweet corn. Slightly higher relationships are in- 
dicated between specific-gravity- values and percentage of 
moisture; hydrometer values were somewhat more highly 
related to percentage of alcohol-insoluble solids. 

Highly significant correlation coefficients between 
specific-gravity and potato-hydrometer values of fresh 
cut corn and percentage of alcohol-insoluble solids and 
U. S. Tenderness and Maturity scores of canned and 
frozen whole-kernel corn were found. This was also true 
of the relationship of specific gravity, percentage of peri- 
carp, alcohol-insoluble solids, and U. S. Tenderness and 
Maturity scores of canned and frozen corn. 

On the basis of the data used in the study, specific- 
gravity (100-gram and 6-pound methods) and potato- 
hydrometer values of fresh cut corn were established for 
U. S. Grades A, B, and C frozen and canned whole-kernel 
corn according to U. S. Tenderness and Maturity scores. 
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The specific-gravity technique was added to the nomo- 
graphs used by the United States Department of Agricul- 
ture to determine the U. S. Tenderness and Maturity 
scores of canned and frozen whole-kernel corn. 

Fresh, canned, and frozen Tendermost and Victory 
Golden sweet corn samples were analyzed for the approxi- 
mate composition of total solids, total moisture, solids 
in alcohol extract, reducing sugars, nonreducing sugars, 
total sugars, amino acid nitrogen, alcohol insoluble resi- 
due, and total reserve polysaccharides. The resulting 
values were compared with specific-gravity values by 
means of the correlation coefficient. Variation at the l 
per cent level was found between samples and sampling 
points. 

Since the equipment is inexpensive and readily avail- 
able, the techniques are easy to apply, and limits of grade 
levels have been established, these specific-gravity tech- 
niques should serve as an objective measure for the in- 
spection of raw corn maturity and canned and frozen 
whole-kernel corn maturity, and as a quality control tech- 
nique for the sweet corn processor. 

167 pages. $2.20. Mic 57-3615 


FACTORS AFFECTING THE YIELD, FAT 
ABSORPTION, AND COLOR OF POTATO CHIPS 


(Publication No. 22,799) 


Robert Newton Johnson, Ph.D. 
The Ohio State University, 1957 


Sebago potatoes from a farm in western Pennsylvania 
were separated into five specific-gravity groups. Each 
group was cut into slices of five different thicknesses and 
fried in five different fats (three vegetable oils and two 
hydrogenated fats) at three different temperature ranges. 
The frying technique simulated that used in commercial 
chip production. The yields, fat absorption, Hunter L, a, , 
b,;, and a, /b,; ratio color values, and subjective color 
scores were determined for the 375 separate lots of chips 
thus produced. An analysis of variance of the resulting 
data was calculated in an attempt to discover the effect of 
variations in processing procedures on the yield and 
quality of potato chips. 

The yields of chips were increased by using potatoes 
of high specific-gravity, by decreasing the slice thickness, 
and by lowering the frying temperature. To a much lesser 
extent, the yields of chips were affected by the frying fat 
or oil used. Cottonseed oil produced significantly higher 
yields than hydrogenated lard. 

A highly significant first-order interaction indicated that 
peanut oil produced relatively lower yields of chips from 
potatoes of low specific gravity and relatively higher yields 
from potatoes of high specific gravity. Another significant 
first-order interaction indicated that peanut oil produced 
relatively higher yields of chips from thinly sliced tubers. 
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The fat content of the chips was increased by using po- 
tatoes of low specific gravity, by decreasing the slice thick- 
ness, and by lowering the frying temperature. Cottonseed 
oil produced significantly higher fat content in the chips 
than hydrogenated lard. 

A highly significant first-order interaction indicated 
that peanut oil produced relatively lower fat absorption 
with potatoes of low specific gravity and relatively higher 
fat absorption with potatoes of high specific gravity. 
Another significant first-order interaction indicated that 
peanut oil produced relatively higher fat absorption from 
thinly sliced tubers. 

Significantly less fat absorption occurred when thick 
chips were fried at high temperatures. 

The Hunter L readings were increased by the use of 
hydrogenated fats and low frying temperatures. Thick 
slices produced higher Hunter L readings. Tubers of low 
specific gravity produced low Hunter L readings, but 





tubers of high specific gravity showed no consistent im- 
provement in Hunter L readings over tubers of medium 
specific gravity. 

Hunter a, /b,; ratios produced a higher coefficient of 
correlation (though negative) with subjective color scores 
than Hunter L readings. Neither value was considered an 
adequate objective measurement to replace subjective 
color measurements on potato chips. 

Subjective color scores were increased by using pota- 
toes of high specific gravity, by decreasing slice thickness, 
and by lowering frying temperatures. To a lesser extent, 
the subjective color scores were affected by the fat or oil 
used. Hydrogenated cottonseed oil produced significantly 
higher color scores than peanut oil and hydrogenated lard. 

Potatoes of both very high and very low specific gravity 
were found to have a lower average weight than potatoes 
of medium specific gravity. 

114 pages. $2.00. Mic 57-3616 
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A COMPILATION AND VALIDATION OF BASIC 
GEOGRAPHIC CONCEPTS FOR INCLUSION IN SCHOOL 
CURRICULA FROM GRADES ONE TO TWELVE 


(Publication No. 22,981) 


M. Louise Holland Dooley, Ed.D. 
Boston University School of Education, 1957 


Statement of the problem.-- The purpose of this study 
was to compile and validate a list of basic geographic con- 
cepts for inclusion in school curricula from grades one to 
twelve. 

Suggested uses of concepts.-- The list of concepts is 
intended to provide some valid basis for the selection of 
content in a worthwhile general education program for 
secondary schools. This list should be of value not only 
to the teacher of geography, but to all social studies 
teachers and to teachers in the core curriculum. 

Source of material.-- The basic concepts were com- 
piled from a composite of concepts obtained from na- 
tionally used textbooks of leading publishers in both geog- 
raphy and social studies; courses of study from cities and 
towns chosen at random from all geographic centers of the 
United States; articles from leading professional publica- 
tions, especially The Journal of Geography; and research 
in the field. 

Procedure.-- A list of 218 concepts was compiled from 
the collected data. These were submitted to three juries 
consisting of professors of geography, professors of so- 
cial studies in teacher-training institutions such as schools 
of education in universities or teachers colleges, and pro- 
fessional geographers--those geographers engaged in 
fields other than education. The list was first submitted 
to a representative group of each jury to test for errors 
or weaknesses. Each juror was asked to rate the items 
for three separate purposes. His suggestions or correc- 
tions were welcomed, but he was asked to rate the con- 
cepts according to the wording submitted. The concepts 




















were rated for accuracy, for importance in the general 
education of an individual, and for learnability. Under the 
heading of Importance, a three-point scale was used. The 
juror was to rate in ascending order, as not very im- 
portant, fairly important, or very important for inclusion 
in the school curricula in grades one to twelve. Under the 
topic Learnability, the juror was to decide whether the 
concept was better suited for inclusion in grades one to 
six--the elementary grades--or grades seven through 
twelve--the secondary grades. From the pilot study re- 
turns the list was revised, and 222 concepts were sub- 
mitted to the final jury composed of other professors of 
geography, professors of social studies, and professional 
geographers. A final list was compiled using the correc- 
tions and suggestions of the jurors. If the reason for the 
change was geographic rather than a choice of style, the 
explanation was given in a footnote. For example: 


Number 22. Because the earth approximates a sphere, 
the globe is the best representation of the 
earth. 


Because the earth is a sphere, the globe 
is the best representation of the earth (J) 


N.B. The earth is an oblate spheroid, not 
a perfect sphere. 


Because the earth is a sphere, the globe 
is the only true map of the earth. (P) 


N.B. A globe is the best map represen- 
tation. 


Evaluation.-- Jury members offered valuable sugges- 
tions for rewording and clarifying many concepts. Ninety- 
one per cent of all the concepts were considered to be ac- 
curately stated by all or all but one of the members of the 
combined juries. Most of the concepts were rated as 
either fairly important (44 per cent), or very important 
(42 per cent). The jurors were almost evenly divided in 
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their opinions as to whether the concepts should be placed 
in grades one through six or grades seven through twelve. 
The professors of geography and the professors of social 
studies slightly favored the elementary grades, but the 





professional geographers favored the secondary grades. 

The combined juries placed 49 per cent in grades one 

through six and 51 per cent in grades seven through twelve. 
212 pages. $2.75. Mic 57-3617 
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GRAVITY SURVEY OF THE NORTH LEADWOOD 
MINE AREA, LEADWOOD, MISSOURI 


(Publication No. 23,001) 


Sylvester Theodore Algermissen, Ph.D. 
Washington University, 1957 


Chairman: LeRoy Scharon 


The region investigated comprises approximately four 
square miles near and including the town of Leadwood, 
Missouri. The North Leadwood Mine is in the northwest- 
ern part of the Southeast Missouri lead district known 
locally as the Lead Belt. The gravity survey consisted of 
214 surface gravity observations over the mine area and 
278 underground observations in the North Leadwood Mine. 

This investigation was made to determine: (1) the cor- 
rections necessary for the reduction of subsurface gravity 
observations, (2) to what extent gravity observations on 
two levels compare, and (3) how well structures, particu- 
larly those associated with the ore deposits at Leadwood, 
are revealed by a gravity survey. The underground sur- 
vey simulates data which might be obtained with a bore- 
hole gravimeter. The underground survey thus aids in an- 
ticipating some of the problems in the development and 
application of a borehole gravimeter for gravity prospect- 
ing. 

The rock succession at Leadwood is a Precambrian 
basement of intrusive and extrusive igneous rocks covered 
unconformably by the basal Lamotte sandstone and younger 
carbonate rocks which are all Upper Cambrian in age. 

The density contrasts are small, the principal contrast 
existing between the Lamotte sandstone and the remainder 
of the rock types present. Consequently, only structures 
related in some way to thickening, thinning or faulting of 
the Lamotte sandstone are revealed by the gravity survey. 
The configuration of the top of the Lamotte sandstone is 
well known because of the detailed diamond drilling car- 
ried out at Leadwood. The top of the Lamotte sandstone 
reflects, at least for the larger structures, thickening and 
thinning of the sandstone. Most of the larger structures 
in the Lamotte are revealed by both the surface and under 
ground surveys. The underground gravity map, in addi- 
tion, reveals structural trends that can be proven only by 
additional diamond drilling in the Lamotte. 

The reduction of all data was done by conventional 
methods, except for the development of special techniques 
and charts to facilitate the calculation of the corrections 
for the mine excavations. The terrain corrections for the 
effect of surface topography on the underground stations 
were calculated from the unpublished extension of Ham- 
mer’s (1939) terrain correction tables for surface gravity 





stations. Zones C and D were further extended as part of 
this investigation. 

Where possible, underground gravity stations should be 
located in drifts rather than stopes since the accuracy at- 
tainable in stope corrections is appreciably lower than for 
drift corrections. The accuracy of the correction for the 
mass present above an underground station is limited 
principally by the accuracy of the available topographic 
map. For moderate mine depths, it appears doubtful if a 
subsurface gravity survey is superior to a surface survey. 
The accuracy of a surface survey can be maintained even 
in very rugged topography by careful station selection and 
terrain corrections. A subsurface survey loses accuracy 
as the terrain becomes increasingly rugged. For deep 
mines, the advantage may be reversed. A surface survey 
loses resolving power as depth to structure increases, but 
a subsurface survey increases in accuracy as the distance 
to surface topography increases. Comparison of surface 
and subsurface gravity maps readily indicates anomalies 
caused by density changes between the level of the two 
surveys. 111 pages. $2.00. Mic 57-3618 


THE CRYSTAL STRUCTURE OF CALLAGHANITE 
(Publication No. 22,676) 


George Delbert Brunton, Ph.D. 
Indiana University, 1957 


The crystal structure of callaghanite (CugMgs(COs). 
(OH)2 4°8H2O) has been determined from X-ray intensity 
data from the reflections (hkO), (Ok), (hkl) and (hO2). 
The reflections were obtained from natural single crystal 
fragments and were photographed with Weissenberg and 
precession cameras. Molybdenum K,, radiation was used 
to minimize X-ray absorption, and no corrections for 
absorption were made on the data. 

Patterson projections were computed for the three 
zones (hkO), (Ok/) and (hO/) to determine the position of 
as many of the atoms in the structure as possible. The 
parameters of the copper atoms were determined directly 
from the Patterson projections. The approximate para- 
meters for some of the (OH) groups and the magnesium 
atoms were determined from superposed Patterson pro- 
jections. These parameters were used in the preliminary 
two-dimensional Fourier syntheses to compute electron 
density projections (100) and (001). These electron density 
projections were refined until the discrepancy factor, R, 
between the magnitudes of F, and F, reached a minimum 
and there were no sign changes in the calculated structure 
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factors. A generalized projection (hkl) was computed to 
check the atomic parameters obtained from the electron 
density projections (100) and (001). 

The unit cell parameters of callaghanite are: a= 
10.06 A, b= 11.80 A, c = 8.24 Aand B= 107°18!, and the 
space group is C2/c. The atomic parameters determined 
from the refined electron density projections (100) and 


(001) and the generalized projection (hkl) are: 


Cu 
Mg 
O 
OH, 
OH2 
OH; 
H20 
Oc 
C 


Xx 


0.048 
0.158 
0.117 
0.017 
0.118 
0.230 
0.336 
0.000 
0.000 


y 


0.108 
0.317 
0.483 
0.267 
0.946 
0.159 
0.323 
0.657 
0.548 


Zz 


0.455 
0.321 
0.250 
0.105 
0.482 
0.425 
0.289 
0.250 
0.250 


Anisotropic temperature factors were computed and 
their values are: <, = 0.09, 4; = 0.001, <2 = 0.009, «, = 
0.010 and&, = 0.005. The values of the discrepancy fac- 
tors are: R(hkO) = 0.126, R(Ok#) = 0.189, R(hO’) = 0.221, 
R(hkl) = 0.201 and R(overall) = 0.183. 

Each copper atom in the structure has four (OH) groups 
as nearest neighbors, at a distance of 2.00 A. The four 
(OH) groups do not lie exactly in the same plane and are 
at the corners of a slightly puckered trapezium. The cop- 
per atom lies just above the center of the trapezium. The 
H2O molecule is the next nearest neighbor to the copper 
atom at a distance of 2.23 A. It is at the apex of an askew 
pyramid which has the trapezium as its base and which en- 
closes the copper atom. 

Each magnesium atom in the structure has six nearest 
neighbors at a distance of about 2.00 A, and at the apexes 
of a distorted octahedron. Three oxygen atoms surround 
the carbon atom to form the carbonate group. These four 
atoms lie in a plane parallel to the (ool) plane of the 
crystal. Two of the oxygen atoms are 1.41 Afrom the 
carbon atom and are shared with two magnesium atoms. 
The other oxygen atom is 1.29 A from the carbon atom and 
is shared by hydrogen bonds 2.64 A in length to two H20 
molecules. 

The structure of callaghanite is one in which every 
pyramid adjoins one other copper pyramid and two mag- 
nesium octahedra. Every magnesium octahedron adjoins 
two copper pyramids, two other magnesium octahedra, and 
shares one oxygen with the carbonate group. The copper 
pyramid pairs, which always adjoin along a trapezium 
edge, have their apexes pointing in opposite directions. 

63 pages. $2.00. Mic 57-3619 


VARIATION IN THE MINERAL COMPOSITION OF 
UNDERCLAYS; ITS CAUSE AND SIGNIFICANCE 


(Publication No. 23,320) 
Robert William Doehler, Ph.D. 
University of Illinois, 1957 


Two underclays of Pennsylvanian (middle Tradewater ?) 
age and a unit of underclay-like material, also Pennsyl- 


vanian in age, were sampled in detail in a restricted area 
in northern Illinois. Horizontal and vertical variations in 
the clay minerals as well as the non-clay fraction were 
studied. Analyses were made by both x-ray diffraction 
and differential thermal techniques. 

The composition of the underclays was found to be es- 
sentially a mixture of quartz, organic material, kaolinite, 
and two varieties of illite, relatively good crystalline ma- 
terial and degraded material. Concerning the problem of 
quantitative estimates of the constituents, it was observed 
that considerable variation could occur in the same sample 
depending upon the grain size fraction analyzed. Certain 
“breaks” in mineralogy were noted in the units which were 
sampled, when considering the clay mineral distribution. 
There was no apparent pattern to the distribution of the 
quartz contents of the samples. 

The clay mineral composition was correlated with the 
properties of the clay after firing, and it was found that 
the ceramic properties could, in general, be predicted 
from the kaolinite, illite and quartz contents. There was 
a general relationship between kaolinite contents and fu- 
sion temperatures, however, by plotting kaolinite/illite 
ratios against fusion temperatures, a more direct rela- 
tionship was indicated. The fusion temperatures of the 
samples generally increased as the quartz contents de- 
creased. The linear shrinkages of samples, which con- 
tained equivalent PCE material, increased as the illite/ 
quartz ratios increased. Illite appeared to be a critical 
component when considering the reheat expansion values 
of the samples. 

The analytical data show the great variations in the 
composition of the clay that is possible in very limited 
distances. It shows also that, in some cases, neither 
diagenetic changes nor surficial alterations have signifi- 
cantly changed the clay mineral composition after deposi- 
tion. In the area under study, age differentiation of simi- 
lar sediments may be made on the basis of the types of 
clay minerals present. A detailed analysis of the de- 
graded illite component provides an index that may be used 
to estimate the amount of weathering in the source area. 

83 pages. $2.00. Mic 57-3620 


DESMOINESIAN BRACHIOPODA AND MOLLUSCA 
FROM SOUTHWEST MISSOURI 


(Publication No. 22,773) 


Richard David Hoare, Ph.D. 
University of Missouri, 1957 


Supervisor: A. G,. Unklesbay 


Fifty species and varieties comprising 24 genera of 
brachiopods, 35 species contained in 25 genera of pelecy- 
pods, 10 species representing 10 genera of cephalopods, 
and 60 species comprising 34 genera of gastropods were 
collected and are described from the lower portion of the 
Cabaniss subgroup, the upper portion of the Krebs sub- 
group, and from some pre-Desmoinesian deposits. Two 
new genera of brachiopods, Desmoinesia and Eolissocho- 
netes, eight new species and varieties of brachiopods, and 














eight new species of gastropods are here recognized for 
the first time. Faunal similarities can be seen in strata 
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of equivalent age in Kansas, Missouri, Iowa, Illinois, 
Indiana, and Ohio. A significant faunal break is shown to 
be present in southwestern Missouri across the Krebs- 
Cabaniss boundary. This faunal relationship does not hold 
true for the Pottsville- Allegheny boundary in Ohio. 

Deposits of Pennsylvanian age, present in solution de- 
pressions formed in the Jefferson City formation, are pre- 
Desmoinesian in age. Faunas from these deposits show 
some relationship to those of Atokan age. The fossiliferous 
strata in this portion of the section are shown to have been 
formed in a shallow-water, relatively near-shore, par- 
tially restricted, marine environment. 

409 pages. $5.25. Mic 57-3621 


THE GEOLOGY AND PETROLOGY OF THE 
ANVIL ROCK SANDSTONE OF SOUTHERN ILLINOIS 


(Publication No. 23,334) 


M E Hopkins, Ph.D. 
University of Illinois, 1957 


Subsurface mapping of the Anvil Rock sandstone (mid- 
dle Pennsylvanian) over an area of about 5000 miles in 
southern Illinois and part of adjacent Indiana and Kentucky 
reveals the presence of several sinuous channels filled 
with this sandstone. Distribution of these channels is 
shown on a sandstone thickness map and the channel nature 
verified by cross sections and by observations of the un- 
conformable relations as seen in coal mines and on the 
outcrop. The morphology of these sandstone bodies is 
discussed in detail. Paleogeographic implications are 
drawn from channel trends, cross-bedding dip directions, 
bedding characteristics, and petrographic makeup of this 
rock unit along with its relation to sub- and superjacent 
beds. 

In addition to the channel facies, a widespread thin 
“sheet” sandstone extends laterally away from the chan- 
nels. Evidence is presented that this sand was deposited 
mainly as a regressive deposit as channel were develop- 
ing landward of the shoreline. Two stages of channel de- 
velopment are indicated: (1) a system of broad, shallow, 
asastamosing channels (or valleys) thought to have formed 
as an extension of the drainage pattern during regression 
and (2) a better defined, deeper system which is thought 
to have developed at maximum regression. Transgressive 
conditions culminating in limestone deposition occurred 
after the major channels were formed. Deposition of chan- 
nel sand is considered to have been fluvial for the most 
part with some marine beds near the top. 

Delineation of these channels is important from an 
economic standpoint in that the most important commer- 
cial coal bed (the Illinois No. 6 coal) is frequently absent 
because of erosion during channel development. The areal 
extent of coal cutouts is shown on the thickness map. 

116 pages. $2.00. Mic 57-3622 


FAUNA OF GLEN DEAN LIMESTONE (CHESTER) 
IN INDIANA AND NORTHERN KENTUCKY 


(Publication No. 22,689) 


Alan Stanley Horowitz, Ph.D. 
Indiana University, 1957 


The fauna of the Glen Dean limestone (middle Chester) 
from 24 collections in Indiana and 5 from northern Ken- 
tucky contain at least 95 species distributed as follows: 

21 Pentremites, 23 Crinoidea (1 new), 26 Brachiopoda (1 
new), and 25 Bryozoa (3 new). The following new species 
are described: Fistulipora confinis Perry and Horowitz, 
Fistulipora perdensa Perry and Horowitz, Tabulipora 
pencrudis Perry and Horowitz, and Hypselocrinus cam- 
panulus Horowitz and Perry. Other faunal elements ex- 
cept the ubiquitous cup coral Triplophyllites spinulosus 
are rare or uncommon. The abundance and nature of the 
fauna indicate that the Glen Dean was deposited in a shal- 
low marine sea. 

The upper Glen Dean argillaceous limestones and cal- 
careous and silty shales are characterized by a brachiopod 
fauna composed of Cleiothyridina sublamellosa, Composita 
subquadrata, Punctospirifer transversus, Reticulariina 
spinosa, Spirifer increbescens, Girtyella brevilobata, and 












































Crania chesterensis. The calcareous shales are charac- 
terized especially by Cleiothyridina sublamellosa and the 
ramose bryozoan Tabulipora ramosa. 

Abundant ramose bryozoans in the upper Glen Dean 
shale suggest quiet water conditions where wave and cur- 
rent action was not strong. Careful collecting of bryozoan 
fragments from shales indicates that relatively complete 
zoarial growth forms can be reconstructed from fragments. 
These bryozoans were probably buried in quiet water or 
the fragments would have been separated by wave action 
and currents so that reconstruction of growth forms would 
be impossible. 

Many limestones in the upper Glen Dean contain Fis- 
tulipora, Meekopora, Archimedes, Fenestella, and other 
fenestrate forms, which by analogy with zoarial forms of 
Tertiary and Recent bryozoans probably indicate wave 
action, hence shallow water, or strong currents. Some 
bioclastic limestones show cross-bedding that suggests 
strong currents. 

The lower massive Glen Dean limestone is charac- 
terized by a brachiopod fauna consisting of Linoproductus 
pileiformis, Productus cestriensis, Stenoscisma explana- 
tum, Torynifer setiger, Martinia contracta, Girtyella in- 
dianensis, and Spirifer leidyi. 

Two platycerid gastropods in the Glen Dean are ap- 
parently coprophagous upon crinoids. Platyceras ovalis is 
commensal upon species of Aphelecrinus, and Platyceras 
(Orthonynchia) chesterense is coprophagous upon species 
of Pterotocrinus. 

Species of the rapidly evolving genera Pentremites and 
Pterotocrinus are the best index fossils in the Glen Dean. 
Their irregular distribution because of their gregarious 
habits detracts from their usefulness in the field. In 
Indiana and Breckinridge County, Kentucky, Prismopora 
serrulata, Pentremites spicatus, Pterotocrinus acutus, 

P. bifurcatus, P. spatulatus, and P. depressus probably 
are the best Glen Dean index fossils especially where two 
or more are found together. 

The Glen Dean crinoid fauna indicates that the Glen 
Dean is essentially equivalent to Hill’s Coral Zone 3 
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of Scotland, which spans the Viséan-Namurian boundary 
in Europe. 475 pages. $6.05. Mic 57-3623 


THE SCHOHARIE FORMATION: A REDEFINITION 
(Publication No. 22,918) 


John Herbert Johnsen, Ph.D. 
Lehigh University, 1957 


Detailed studies permit a new concept of the Schoharie 
formation. It is now recognized as a complex of lithologic 
facies and faunal zones extending from Herkimer County, 
New York, at least to Monroe County, Pennsylvania. The 
lithologic facies and faunal zones partially represent suc- 
cessive developments through Schoharie time and partially 
lateral variations in conditions. The faunas are mostly 
biofacies, rather than time developments; each depicts a 
particular environment which is reflected in the lithology. 
The Schoharie formation thickens south to Port Jervis, 
New York, and thins again in New Jersey and Pennsylvania. 
The definite pattern of thickness variation suggests the 
persistence of a negative structural area centered in the 
Port Jervis region throughout Schoharie time. 

The general character of the Schoharie succession is 
that of a transition zone of mixed clastic and carbonate 
rocks lying above the dominantly clastic rocks of the Eso- 
pus formation and below the carbonate rocks of the Onon- 
daga formation. The Carlisle Center (lower) facies is 
predominantly laminated to flaggy, calcareous mudstone 
and calcareous siltstone characterized by a sparse fauna 
made up of small forms. From Ulster County, New York, 
to Monroe County, Pennsylvania, the base is marked by a 
zone of Leptocoelia acutiplicata. Glauconite is present at 
the base in portions of east-central New York and the Mid 
Hudson Valley. In northern Ulster County, glauconite is 
present in a basal sandy zone of reworked Esopus. 

The Rickard facies overlies the Carlisle Center facies 
in east-central New York and corresponds to the * Scho- 
harie formation” of Vanuxem (1840). It consists principally 
of sandy limestone and calcareous sandstone and contains 
many brachiopods and conspicuous cephalopods. Glauco- 
nite is locally abundant at the Carlisle Center-Rickard 
facies boundary. 

The Rickard facies passes eastward into the sparingly 
fossiliferous Leeds (upper subdivision exclusive of east- 
central New York) facies in Albany County. Within New 
York, the Leeds facies is divisible into the Aquetuck litho- 
facies below and the Saugerties lithofacies above on the 
basis of lithology. The Aquetuck lithofacies, composed of 
calcareous mudstone and calcareous siltstone with minor 
argillaceous limestone and calcareous sandy mudstone, 
carries many nodules of syngenetic or penecontemporane- 
ous chert in the upper Mid-Hudson Valley, but the chert 
diminishes rapidly southward. In portions of the Mid- 
Hudson Valley, lower Aquetuck beds intertongue with up- 
per Carlisle Center beds suggesting that Leeds deposition 
began early in some areas while Carlisle Center condi- 
tions persisted in others. Glauconite marks the top of the 
Aquetuck lithofacies in northern Ulster County. The Saug- 
erties lithofacies is characterized by conspicuous layers 
of limestone alternating with layers of calcareous mud- 
stone, calcareous argillaceous sandstone, or argillaceous 








limestone, which often contain variable amounts of quartz 
sand in Albany, Greene, and Ulster Counties; southwest- 
ward pure limestone is absent. 

From southeastern New York to eastern Pennsylvania, 
the subdivisions of the Schoharie formation gradually be- 
come indistinct. Persistence of the Leptocoelia zone to 
Experiment Mills, one mile south-southwest of Buttermilk 
Falls, serves to distinguish the base of the Carlisle Center 
facies (and of the Schoharie formation) in Monroe County, 
Pennsylvania. The Leeds facies is marked by the appear- 
ance of quartz sand in Sussex County, New Jersey, which 
increases in quantity southwestward to Stroudsburg, 
Pennsylvania. 

The Onondaga-Schoharie boundary is easily drawn in 
east-central New York and the Mid-Hudson Valley where 
lowest Onondaga is typically a coral and crinoid biostrome 
which locally passes into a bioherm facies. To the south, 
conditions of sedimentation were more nearly uniform 
producing lower Onondaga deposits very similar in appear- 
ance to those of the upper part of the Schoharie formation. 
Separation is difficult on lithologic grounds, but charac- 
teristic crinoid columnals identify basal Onondaga to 
Pennsylvania. 178 pages. $2.35. Mic 57-3624 





VARIATION STUDIES OF NON-MARINE PELECYPODS 
FROM THE UPPER CARBONIFEROUS OF 
EASTERN NORTH AMERICA 


(Publication No. 23,351) 


Margaret Jennifer Lucas, Ph.D. 
University of Illinois, 1957 


Studies are made on ten collection of fossils containing 
fifty or more specimens and on five collections of thirty 
specimens or less. Of the larger collections, four are 
from the Canso group and four from the Riversdale group 
in Nova Scotia; one from the Pocahontas group, and one 
from the Conemaugh group, West Virginia. Of the small 
collections, two are from the Canso group, Cape Breton 
Island, and one each is from the Pottsville group of Vir- 
ginia, Ohio and Kentucky. 

Measurements are made on complete specimens fol- 
lowing the method used in Britain on similar fossil forms. 
These measurements are treated statistically following 
the reduced major axis method of Kermack and Haldane 
(1950). The results of this treatment are used to show 
similarities and differences between the collections. The 
variation within four of the larger collections is also 
studied by means of variation diagrams. Different pro- 
portions of given variations within different, closely allied 
groups are then used in order to distinguish the collections. 

The West Virginia and Ohio small collections from the 
Pottsville contain two distinct genera, but the remaining 
collections contain fossils which seem to represent homog- 
eneous biological series. The Canso material contains 
representatives of three species of Carbonicola, two of 
which were previously undescribed. The Conemaugh col- 
lection is also of previously undescribed Carbonicola, In- 
ternal structures are recognizable only in one species 
from Nova Scotia. The other species are referable to the 
genera Naiadites and Anthraconaia. 

It is clear from the study that different horizons within 
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the Pottsville contain very different assemblages of non- 
marine pelecypods. The full extent of the stratigraphic 
value of these forms must await the study of some sixty 
other collections which have already been made. Within 
the Canso and Riversdale, different horizons are less 
readily distinguished, but investigation of a further fifteen 
samples already collected from each of these groups will 
test the usefulness of the variations at present considered 
to be distinctive. 200 pages. $2.60. Mic 57-3625 


A STUDY OF THE MECHANISM OF 
ALTERATION OF ILMENITE 


(Publication No. 22,532) 


Langtry E. Lynd, Ph.D. 
Rutgers University, 1957 


A main object of this investigation was to obtain infor- 
mation which would be indicative of the mechanism by 
which the altered ilmenite present in most sand deposits 
has been produced. Two main possibilities were con- 
sidered: (1) that the alteration was the result of late mag- 
matic, or hydrothermal processes which acted on the il- 
menite before it was exposed to surface weathering condi- 
tions, and (2) that the alteration was caused by surface 
weathering agents whose main effect occurred after dis- 
integration of the parent rocks. 

The methods of approach to the problem involved arti- 
ficial alteration of ilmenite in the laboratory under simu- 
lated weathering conditions, comparison of alteration in 
ilmenite concentrates from New Jersey sands with that 
observed in ilmenite sand concentrates from other locali- 
ties, and a study of the types of alteration present in il- 
menite in essentially unweathered New Jersey rocks of the 
types which were probably the source of the altered il- 
menite now found in the sands of the Coastal Plain of New 
Jersey. In addition, etch tests were carried out on a large 
ilmenite crystal with the object of determining the crystal- 
lographic direction in which weathering agents would most 
easily attack ilmenite. 

By extrapolation of the experimental data, it was cal- 
culated that it would have taken 100,000 to 2,000,000 years 
of weathering to produce altered ilmenites, like Quilon and 
Florida ilmenites, from originally fresh material. Photo- 
micrographs provide direct evidence that water, and very 
weak acid solutions, can cause alteration in ilmenite. 

The altered ilmenite present in New Jersey sands was 
found to be chemically and mineralogically similar to that 
which occurs in sand deposits in Florida, India and other 
localities, and was probably derived from the crystalline 
rocks of the New Jersey Highlands. Microscopic examina- 
tion of polished sections revealed that alteration of ilmenite 
in these rocks is far less widespread, and is of a different 
type from that observed in ilmenite from sand deposits. 

Etch tests on a large ilmenite crystal led to the conclu- 
sion that ilmenite is most readily attacked by solutions on 
001 planes. However, when twin lamellae are present, 
these may be attacked even faster than the basal planes. 

113 pages. $2.00. Mic 57-3626 





GEOLOGY OF MORGAN COUNTY, OHIO 
(Publication No. 22,809) 


Donald Leonard Norling, Ph.D. 
The Ohio State University, 1957 


Morgan County is located in southeastern Ohio, approx- 
imately 55 miles southeast of Columbus, 15 miles south of 
Zanesville, and 40 miles northwest of Marietta. The 
county is bisected by the southeasterly-flowing Muskingum 
River, a major tributary of the Ohio River drainage sys- 
tem. McConnelsville, the county seat, is located near the 
center of the county on the Muskingum River. Morgan 
County is situated in the unglaciated portion of the state, 
and the topography is in a mature stage of development 
with moderate to strong relief. There is a topographic 
relief of 540 feet. The drainage pattern is dendritic. 

This report is a study of the stratigraphy, structure, 
and economic resources of the outcropping rocks of the 
Allegheny, Conemaugh, and Monongahela series of the 
Pennsylvanian system, and the lower part of the Washing- 
ton series of the Permian system, which were mapped as 
a part of the mapping program of the Geological Survey 
of Ohio. Included in the report are discussions of the 
general physiography and physiographic development and 
of some of the subsurface mineral resources. 

The surface rock section extends from the Middle 
Kittanning (No. 6) coal of the Allegheny series, exposed 
in the extreme northwestern corner of the county, to the 
Lower Marietta sandstone of the Washington series, ex- 
posed on ridge and hill tops in the eastern and southeast- 
ern portions of the county. Approximately 725 feet of 
Pennsylvanian strata are exposed, and consist of 111 feet 
of the Allegheny series, 365 feet of the Conemaugh series, 
and 247 feet of the Monongahela series. These Pennsyl- 
vanian rocks are overlain conformably by 110 feet of lower 
Permian strata. The rocks crop out in general northeast- 
southwest belts and dip to the southeast at approximately 
30 feet per mile. 

The stratigraphic units are discussed in normal se- 
quence, beginning with the oldest. The strata consist of 
shales, sandstones, limestones, clays, and coals, shales 
and sandstones comprising the major portion of the strati- 
graphic column. The sandstones and shales are subject 
to rapid and pronounced changes in facies. Many of the 
thin coals, clays, and limestones are non-persistent, while 
others are identifiable over large areas. The limestones 
are more prevalent and in thicker bodies in the upper part 
of the Conemaugh and in the Monongahela series, and in 
the latter comprise thick sequences. The limestones in 
the Allegheny series and in the lower half of the Cone- 
maugh series are marine in origin. Those in the upper 
Conemaugh, Monongahela, and Washington series are of 
questionable non-marine origin. Highly colored red 
shales appear in thick sections in the upper part of the 
Conemaugh, and become prevalent in the younger strata. 
The rock column is illustrated by a network of strati- 
graphic cross-sections. 

Persistent strata of stratigraphic and/or economic 
importance depicted on the geologic map include the Mid- 
dle Kittanning (No. 6) and Upper Freeport (No. 7) coals of 
the Allegheny, the Ames limestone of the Conemaugh, and 
the Pittsburgh (No. 8), Meigs Creek (No. 9), and Waynes- 
burg (No. 11) coals of the Monongahela series. 

The structural position of the rocks is shown on maps 
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contoured on the top of the Ames limestone, on the base of 
the Pittsburgh coal, and on the base of the Meigs Creek 
coal. | 

Economic resources of coal, clay, sandstone, lime- 
stone, water, salt (brines), and petroleum and natural gas 
are discussed. The Pittsburgh (No. 8) and Meigs Creek 
(No. 9) coals are of major economic importance in the 
county. The measured sections of the Middle Kittanning, 
Upper Freeport, Pittsburgh, and Meigs Creek coals are 
shown on coal development maps. 

266 pages. $3.45. Mic 57-3627 


DEPOSITIONAL HISTORY OF THE MUDDY 
SANDSTONE, BIGHORN BASIN, WYOMING 


(Publication No. 22,399) 


Richard Allen Paull, Ph.D. 
The University of Wisconsin, 1957. 


Supervisor: Professor L. R. Laudon 


The Muddy sandstone is a sedimentary deposit that 
vividly illustrates the interplay of tectonics and deposi- 
tional environment. This deposit represents a brief, but 
pronounced and widespread interruption of characteristic 
marine Lower Cretaceous black shale deposition. In this 
area, the lack of previous studies on this complex deposit 
has resulted in many unsupported concepts concerning the 
depositional history and the stratigraphic relationships of 
this formation. 

The name “Muddy” was a drillers’ descriptive term 
applied many years ago to this previously unnamed sand- 
stone. Since its informal designation, the taxonomic status 
of this sandstone has not been clarified. It is, therefore, 
proposed that the Muddy sandstone be recognized as a for- 
mation. To support this proposal, a type section is desig- 
nated and described, and such basic information as lith- 
ology, thickness, stratigraphic relations, lateral variation, 
fauna, flora, correlation, age, and economic aspects are 
considered. 

Proposing formational status for the Muddy sandstone 
makes it necessary to revise some pre-existing Lower 
Cretaceous stratigraphic nomenclature. D. L. Eicher, 
Yale University, and the writer propose that the original 
Thermopolis shale be redefined to include only strata 
above the Cloverly group and below the Muddy sandstone, 
and that the shale sequence above the Muddy and below the 
Mowry shale be designated the Shell Creek shale. 

During the field study, it became apparent that the 
Muddy sandstone was characterized by rapid facies changes 
which reflected the depositional environments prevailing in 
the area during Muddy time. These facies were studied 
and mapped in the field. Laboratory study of fossils and 
sedimentary petrology provided enough additional infor- 
mation to assign depositional environments to five distinc- 
tive facies. Type facies sections were designated and 
serve as standards for a detailed study of the depositional 
history of the formation. 

The depositional environments established are: 1) del- 
taic, 2) bar, 3) back-bar and beach, 4) cyclic-alternating 
continental, littoral, and marine, 5) neritic. 

In this area, the deltaic facies represents the initial 





deposit and is still preserved in the northern portion of 
the Basin. Subsequent reworking of deltaic sediments re- 
sulted in an interrelated sequence of beach, bar, and back- 
bar deposits. Locally, low-lying islands existed, while in 
other areas more normal marine conditions persisted. 

A study of fauna and flora preserved in the various 
facies indicates that the climate during deposition was 
warm-temperate or subtropical. Rain was apparently 
abundant and fairly evenly distributed throughout the year. 

The mineralogy of the Muddy sandstone was studied to: 
1) provide information on the mineral suite, 2) determine 
regional variation and its relationship to facies distribu- 
tion, 3) locate the provenance (source area), 4) gain addi- 
tional insight into paleogeography during Muddy time. 

The provenance requirements suggest that the Muddy 
sands were derived from three rock types: 1) equigranular 
quartzites 2) limestone 3) volcanic rocks. A review of 
possible provenances in light of the requirements indi- 
cates that the sands were primarily derived from an uplift 
of the Idaho batholith area. This uplift enabled subaerial 
erosion to act upon Paleozoic limestones and Beltian sedi- 
ments which formed the roof rocks of the batholith. 

Establishment of provenance, and the understanding of 
local and regional relationships led to the conclusion that 
the Muddy sandstone is the product of tectonic disturbance 
in the provenance area that resulted in a relatively rapid 
influx of sand into the Lower Cretaceous sea. This influx 
essentially filled the shallow seaway. The slow, but con- 
tinued subsidence of the depositional area provided ample 
time to rework and spread the newly supplied sediment 
over a vast area. 

Sometime during this earlier history, the sands from 
the uplift became mixed with large amounts of wind trans- 
ported volcanic debris. This volcanic-enriched material 
was eventually deposited as the deltaic facies of the Big- 
horn Basin. 270 pages. $3.50. Mic 57-3628 


GEOLOGY AND PETROGENESIS AT 
CHUQUICAMATA, CHILE 


(Publication No. 22,705) 


Bert Lionel Renzetti, Ph.D. 
Indiana University, 1957 


The Chuquicamata porphyry copper deposit is located 
in northern Chile on the western flank of the Andean 
Cordillera. This deposit is one of the largest copper 
producers of the world and is unique in that much of the 
copper is in the form of hydrous sulfates. 

Igneous, metamorphic and sedimentary rocks crop out 
in linear belts which strike N. 10-20°E, The sedimentary 
rocks (Upper Jurassic) and metamorphic rocks (unknown 
age) are roof pendants within the Chuquicamata igneous 
intrusive complex. The metamorphic rocks probably cor- 
respond to the epidote-amphibolite metamorphic facies, 
but superimposed hydrothermal alteration makes inter- 
pretation uncertain. 

The igneous intrusive complex has a relatively narrow 
composition range and for field mapping purposes has 
been divided into seven members. Field and petrographic 
evidence indicates that the intrusive members were derived 
from the same parent magma. The order of crystallization, 
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from early to late, corresponds to increasing sialicity and 
to the order of occurrence of the rocks from west to east 
across their trend. The probable shape of the igneous in- 
trusive complex is an elongate dome within which the indi- 
vidual members occur as semi-concentric shells, convex 
upward. The mapped area covers only a small portion of 
the western flank of the complex. The eastern flank is 
covered by younger volcanics, and its northward and south- 
ward extensions are buried under the alluvial deposits of 
adjacent intermontane valleys. On the basis of cross- 
cutting relationships between the earlier-formed members 
and gradational contacts between the later-formed mem- 
bers, it is concluded that the intrusive series may have 
been emplaced and differentiated during the closing stages 
of the Andean orogenic cycle. 

A new variation scheme, based upon modal percentages 
of essential constituent minerals, has been devised. It 
has been named the acid index, and is defined by the ratio 


quartz + K-feldspar + Ab 
mafics + An 


measure of variation, and ranges from 22.5 for the most 
sialic member to 1.6 for the most mafic one. The acid 
index concept is tested by application to several hundred 
modal studies abstracted from the petrographic literature, 
and significant trends are noted. The scheme may have 
classification possibilities. 

The Chuquicamata granodiorite porphyry, the host rock 
of the mineral deposit, is strikingly similar in many re- 
spects to the typical porphyry occurrences of Ajo, Bing- 
ham, Cananea, Chino, Morenci and other porphyry copper 
camps. Field and petrographic evidence supports the con- 
clusion that the porphyry is the result of early hydrother- 
mal potash-silica metasomatism of pre-existing granodi- 
orite. Later hydrothermal solutions gave rise to the cop- 
per mineralization and its attendant wall rock alteration. 

The West fissure, a major Andean structure, played 
an important role in the localization of the ore deposit. 
Some forerunner of the fissure may have served to localize 
the emplacement of the igneous rock series. It is pro- 
posed that the relative movement problem and the petrog- 
raphy of the rocks along the fault are related, and the di- 
rection of the relative movement is suggested. 

92 pages. $2.00. Mic 57-3629 
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JOINT PATTERNS IN RELATION TO REGIONAL AND 
LOCAL STRUCTURE IN THE CENTRAL FOOTHILLS 
BELT OF THE ROCKY MOUNTAINS OF ALBERTA 


(Publication No. 23,242) 


Ronald G. Schmidt, Ph.D. 
University of Cincinnati, 1957 


A study of jointing in the rocks of the Central Foothills 
Belt of Alberta was undertaken in order to determine the 
relationships of joint patterns to regional and local struc- 
ture. The writer used a different approach to the prob- 
lem than that used by many previous investigators in this 





field. No attempt was made to relate joint directions 
found to fractures produced experimentally by earlier 
workers under controlled stress conditions. Interpreta- 
tion is based solely upon demonstrable relationships be- 
tween individual joint patterns and known structure. 

The Central Foothills Belt is a portion of a continuous 
linear zone, bounded on the east by the easternmost extent 
of thrust faulting and on the west by the First Range of the 
Eastern Rocky Mountains of Canada. The area studied is 
the portion of this belt which lies between latitudes 52°15' 
and 53°15', Here, low angle thrusts of Laramide Age, 
folded together with the rocks they cut, outcrop at the 
surface as steep to vertical reverse faults with, in some 
cases, total displacements of over six miles. 

Data were gathered on over 9000 joint surfaces at 144 
different locations within the area studied. Each location 
was carefully chosen for its known structural position. 
Variable factors of lithology, sampling selectivity and time 


_ of deformation were recognized and taken into account 


while data were gathered and compiled. These orientation 

data were plotted on nets of equal-area projection and the 

resulting poles were contoured according to standard 
practice. Joint patterns thus derived, when examined in 
the light of both regional and local structural settings lead 
the writer to conclude that: 

1. A regional fracture pattern exists within this area. It 
is composed of two trends which are approximately 
perpendicular to each other and to bedding, regardless 
of the attitude of the beds. 


Two subsidiary trends are present at some locations 
especially in rocks which have experienced more in- 
tense deformation than those which possess only the 
regional joint pattern. These trends do not have a 
regular relationship to each other or to bedding, but 
usually intersect nearly equal angles on either side of 
one of the regional trends. 


In some cases rotation of joint trends has taken place 
together with rotation of the strata. 


Later trends of both the regional and subsidiary pat- 
terns have been developed in some areas. 


The main trends of the individual patterns developed 
very early in the deformational history of the area when 
the strata were essentially flat-lying and therefore be- 
fore the principle Laramide diastrophism. 


The specific conditions which produced the early joint 
trends appear to have continued sporadically through 
the deformational history of the rocks. While the origi- 
nal trends were rotated with the bedding during defor- 
mation, joint trends were produced which are similar 
to the original trends of those formed earlier. 


Shale lithologies which commonly lack joints or have 
joints with irregular or curvilinear surfaces probably 
possessed jointing similar in trend to that of the more 
competent horizons. Flowage of these rocks in re- 
sponse to tectonic stresses built up during the Laramide 
orogeny may account for the distortion or obliteration 
of these joint surfaces. 

228 pages. $2.95. Mic 57-3630 
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HEALTH SCIENCES, NURSING 


PLAY INTERVIEWS FOR FOUR YEAR OLD 
HOSPITALIZED CHILDREN 


(Publication No. 21,002) 


Florence Henrietta Erickson, Ph.D. 
University of Pittsburgh, 1957 


Play interviews were held with 20 four-year-old chil- 
dren who had been hospitalized in an attempt to learn the 
meaning intrusive procedures had for them and their 
methods of coping with these feelings. The children were 
divided into two groups of ten each. Children in Group II 
were interviewed three times following discharge from the 
hospital. Children in Group III were interviewed every 
other day during hospitalization and three times following 
discharge from the hospital. The control group, Group I, 
was composed of ten four-year-old nursery school children 
who had not been hospitalized. Each child in Group I was 
interviewed once in a playroom of the Nursery School. 

Clinical equipment for oral, anal, and cutaneous pro- 
cedures, doll figures representing doctor, nurse, and 
family, and small toys which are usually enjoyed by four- 
year-old children, were made available during play inter- 
views. 

The writer, who was both observer and recorder in all 
interviews, tried to be accepting of the child and his play. 
The child’s conversation and behavior were recorded in 
running narrative form. 

Interview records were coded and the items were tabu- 
lated to determine the amount of activity, the per cent of 
play with doll figures and clinical equipment, the per cent 
of verbalization and the per cent of hostile behavior. 
Trends in reactions of boys and girls in each group were 
obtained from these tabulations. 

Children in groups II and III were less active but more 
hostile than in Group I. Boys in Groups II and III were 
more verbal than girls. The opposite was true in Group I. 

Nineteen of the 20 hospitalized children were able to 
dramatize or to verbalize their feelings about the proce- 
dures which they had experienced. Boys played more with 
clinical equipment than girls but girls carried out more 
intrusive procedures than boys. This difference in re- 
action between boys and girls was more marked in Groups 
II and II than in Group I. 

Children in all groups showed more acceptance and 
understanding of oral procedures than of anal or cutaneous 
procedures. They carried out oral procedures with much 
the same feeling tones as they gave feedings. 

Anal procedures were interpreted by the hospitalized 
children as bad or indecent and this seemed to be related 
to their feelings about removing panties. The children in 
the control group showed less interest in anal procedures. 

The strongest reactions were exhibited toward cutane- 
ous procedures. The children in Groups II and III indi- 
cated by their usage and by their terminology that they in- 
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terpreted the hypodermic syringe as an instrument of 
punishment and were less free to use it than children in 
the control group. 

The data presented clear evidence that the children 
studied perceived no protective intent of the adult behind 
the intrusive procedures but rather considered them as 
hostile in intent with the exception of procedures in the 
oral area. The consistency with which the children inter- 
preted invasion of the anus and the skin as hostile is of 
considerable theoretical significance. 

This study was a pilot study concerned with a small 
number of subjects but it opened new areas for research 
in the care of sick children with implications for nursing 
education, nursing service, and administration. The data 
confirmed the hypothesis that when given opportunity for 
play with clinical equipment and other accessories for 
projective play, four-year-old hospitalized children were 
able to express their feelings concerning the procedures 
which they had experienced. Individual children showed 
characteristic patterns of striving to cope with these 
feelings. 152 pages. $2.00. Mic 57-3631 


HEALTH SCIENCE, PHARMACY 
THE EFFECTS OF ANTIHISTAMINES ON THE 
IN VITRO ACTIVITY OF AUREOMYCIN 
(Publication No. 22,580) 


Frederick Christy Armstrong, Ph.D. 
University of Colorado, 1956 





Supervisor: Professor Charles F. Poe 


Aureomycin was discovered in 1948, and within an ex- 
tremely short period of time has become established as 
one of the most valued antibiotic drugs. This antibiotic 
is often administered concomitantly with other medicinal 
compounds. However, few reports, relative to the in- 
fluence which combination with other drugs may have on 
the bacteriostatic action of aureomycin, have been pub- 
lished. This investigation was initiated in an attempt to 
determine what in vitro relationships might be exhibited 
when nineteen antihistaminic compounds were tested in 
combination with aureomycin. 

The Vincent Disk Method was employed to test each of 
the nineteen antihistaminic compounds in combination 
with aureomycin against the following species of bacteria: 
Micrococcus pyogenes, var. aureus, Escherichia coli, and 
Proteus vulgaris. The influence which an antihistiminic 
compound might have on the in vitro bacteriostatic action 
of aureomycin was determined by comparison of the zones 
of inhibition which were produced by the various test 
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solutions. At least two tests were performed against each 
species of bacteria. The first test was used to determine 
the influence of the respective antihistaminic compounds 
on the’ in vitro bacteriostatic action of aureomycin when 
test solutions were used immediately after they had been 
prepared. The second test was employed to determine 
whether or not the antihistaminic compounds had a pre- 
servative influence on the bacteriostatic action of aureo- 
mycin. The solutions used for this test were allowed to 
remain at room temperature for 48 hours. Most of the 
aureomycin solutions were prepared in concentrations 
which would exhibit no bacteriostatic action after this 
length of time, because of the normal deterioration of the 
antibiotic action of the solutions. Solutions which contained 
an antihistaminic compound in combination with aureomy- 
cin would still inhibit the test organisms, if the respective 
antihistaminic compound had a preservative influence on 
aureomycin. 

The experimental results showed that sixteen of the 
antihistaminic compounds acted to potentiate the bacterio- 
static action of aureomycin against M. pyogenes, var. 
aureus. Antistine hydrochloride, benadryl hydrochloride, 
and diatrine hydrochloride had no influence beyond that 
normally shown by aureomycin, when they were combined 
with the antibiotic. Perazil hydrochloride, phenergan hy- 
drochloride, pyrrobutamine, and pyrrolazote hydrochloride 
showed an extremely strong potentiation of the bacterio- 
Static action of aureomycin against M. pyogenes, var. 
aureus. The potentiation produced when these four com- 
pounds were combined with aureomycin seemed to result 
because of a bacteriocidal type of inhibition. The other 
compounds which were tested against this organism ap- 
peared to potentiate the action of aureomycin by means of 
a normal bacteriostatic inhibition. When the antihistaminic 
compounds were tested in combination with aureomycin 
against P. vulgaris, neohetramine hydrochloride was the 
only compound which failed to potentiate the action of aureo- 
mycin. Fourteen of the combinations of aureomycin and 
antihistaminic compounds were observed to potentiate the 
action of aureomycin against E. coli. No apparent influence 
was found when aureomycin was tested against this or- 
ganism in combination with antistine hydrochloride, bena- 
dryl hydrochloride, chlor-trimeton maleate, neohetramine 
hydrochloride, or thenfadil hydrochloride. 

Twelve of the nineteen antihistaminic compounds ex- 
hibited a preservative influence when the aureomycin- 
antihistamine compounds were tested against M. pyogenes, 
var. aureus. Antistine hydrochloride, benadryl hydro- 
chloride, clistin maleate, diatrine hydrochloride, neo- 
hetramine hydrochloride, pyribenzamine hydrochloride, 
and thenfadil hydrochloride did not appear to preserve the 
bacteriostatic action of aureomycin against the test or- 
ganism. Stability tests when E. coli was the test organism 
showed the pyribenzamine hydrochloride was the only anti- 
histaminic compound which had no influence on the action 























of aureomycin. Neohetramine hydrochloride, pyribenza- 
mine hydrochloride, and thenylene hydrochloride apparently 
had no influence on aureomycin action when the drug com- 
binations were tested for stability against P. vulgaris. 
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This thesis is based upon a study of hearing losses in 
a group of eighty workmen. Auditory acuity was measured 
by an audiometer utilizing pure tones. An initial audio- 
gram was taken on each subject and after an interval aver- 
aging 4.5 years a repeat audiogram was obtained. The 
workmen were exposed, at an United States Air Force 
Base, over periods of time which averaged 10.5 years, to 
noise which was found to vary between 85 and 135 decibels. 

In order to separate the hearing losses associated with 
aging from those induced by exposure to noise, a statisti- 
cal method of multiple regression analysis was applied to 
the data obtained by measurements of auditory acuity as 
well as age and years of exposure to noise. This approach 
differs from the methods reported in the literature, which 
have attempted to separate these two factors by subtract- 
ing the presbycusis determined in large scale population 
studies from the measured hearing losses of the workmen 
under study. 

The findings in this study indicate that aging accounted 
for more hearing loss than would be expected on the basis 
of the results of the investigations of large populations. 
The audiograms predicted by both aging and exposure to 
noise had high frequency losses which are similar in pat- 
tern to the presbycusis and acoustic trauma notch re- 
ported in the literature. The audiogram predicted by ex- 
posure to noise indicated a small improvement in thres- 
hold acuity at 250 and 500 cycles per second. The results 
did not show statistical significance at the five per cent 
level. 

The expression of exposure to noise in terms of the 
years of exposure of each workman is probably the least 
reliable parameter in the problem. A more accurate 
method for indicating each workman’s exposure to noise 
is suggested. 
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WILLIAM JENNINGS BRYAN AND HIS DEMOCRACY: 
THE OPPOSITION YEARS, 1896-1912 


(Publication No. 22,686) 


Paul Wilbur Glad, Ph.D. 
Indiana University, 1957 


The period from 1896 to 1912 was one in which William 
Jennings Bryan served effectively as a leader of political 
opposition. The religious and moral concepts which formed 
the basis of his political views had their origins in Protes- 
tant Christianity. American Protestantism in the nine- 
teenth century tended to minimize theological conceptions 
and to emphasize moralism. This tendency was encouraged 
by secular forces, and the preachments of the McGuffey 
readers along with the ideas later disseminated on the 
Chautauqua circuit are important reflections of moralistic 
trends with which Bryan was intimately associated. In the 
fusion of religion and moralism, the messianic emphasis 
of traditional Christianity was secularized; under the im- 
pulse of a‘ moral dynamism, it was believed, America 
would progress to the fulfillment of her mission. 

These peculiarly American concepts, taken together, 
may be called the “Religion of Message and Mission.” 

And Bryan, by training and by temperament, was admirably 
suited to become a prophet of the faith. He taught that a 
new era of social justice would result from the moral re- 
vitalization of American life, and this goal was the end 
toward which his economic and political reforms were di- 
rected. 

Bryan believed that issues are frequently made by 
events; silver in 1896 and imperialism in 1900 belong in 
this category. But he also developed a program dealing 
with questions of less immediate origin, and among the 
measures he advocated were tariff reduction, anti-trust 
legislation, an income tax, bank deposit guarantees, the 
use of a jury in cases of contempt arising out of labor dis- 
putes, direct election of senators, revision of rules of the 
House of Representatives, and arbitration of international 
disputes. He maintained his position on such reforms with 
extraordinary consistency, and using his program as a 
yardstick of reform, he took his measure of administra- 
tions in power and criticized them by this standard. 

The measures which Bryan urged marked him as a 
Progressive. Yet Progressivism included both urban and 
rural influences, and Bryan was spokesman for the rural, 
not the urban wing of the movement. In his opposition to 
urban Progressives such as Theodore Roosevelt, he met 
men with whom he had much in common. The interaction 
between the two was doubtless a major influence in bring- 
ing about the positive results of the Progressive Era. His 
efforts relative to the urban Progressives were not, how- 
ever, crowned with unalloyed success. 

Bryan’s long struggle to secure and maintain leader- 
ship of the Democratic party during the opposition years 
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was more rewarding. That he refused to form a third 
party when the temptation to do so was great is signifi- 
cant, for his refusal stemmed from his belief that a two- 
party system was the system best suited to American poli- 
tics. And the victories he won in keeping the Democratic 
party loyal to his principles, taken in combination with 
his success in making the Religion of Message and Mission 
meaningful to his contemporaries, are testimony to 
Bryan’s skill as a political leader. 

280 pages. $3.60. Mic 57-3634 
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This dissertation is concerned with the course of 
feminism in France from the eighteenth century to the 
1848 Revolution. It deals with the social, political, and 
legal position of women as it is reflected in the literature 
and documentary evidence of the period, and with the im- 
provements advocated by those interested in humanitarian 
projects. The relationship of feminism to other social 
movements is particularly considered in order to provide 
a basis for deeper evaluation of the subject. 

The paper begins with a summary of feminist thought 
prior to the eighteenth century. Two fundamentally dif- 
ferent approaches to the position of women are pointed out, 
the mystical, or religious, and the secular. It is the latter 
that is treated here, although the two cannot always be 
separated. The principal topics considered between the 
reign of Louis XIV and the 1789 Revolution are the civil con- 
dition of women, the writings of the philosophes, literature 
reflecting the problems of women, and women’s organiza- 
tions. Feminist sentiment during the eighteenth century is 
mostly revealed in individual writings; organized feminist 
movements were not initiated until the opening years of the 
1789 Revolution. This phase of feminist activity culmi- 
nated in 1793 with the closing of women’s organizations. 

The settlement under Napoleon Bonaparte is then ex- 
amined. The doctrine of the Rights of Man was in abeyance 
and with it the Rights of Women. As a result of the set- 
back to feminist activity, the status of women had deterio- 
rated sharply after the initial gains of the 1789 Revolution. 
Legally, a woman was now subject to the will of husband 
or father, and under the Napoleonic Code she had nochance 
of improving her civil condition. The Bourbon Restora- 
tion brought no essential improvement in her status, and 
existing records reveal no organized feminist movements 
before the close of the Bourbon regime. 
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The period between 1830 and 1848 was highlighted by a 
rapid increase in the industrialization of France. Socialist 
plans of reform became prevalent and are divided here into 
Utopian and working class projects. The Utopian systems 
treated in this paper all advocated improvements in the 
condition of women leading to greater equality between the 
sexes, or they actively practiced their ideas of social 
amelioration to the extent possible at the time. Since they 
tended to escape from actual conditions within society 
through the projection of colonies at home and abroad, 
their influence on the majority of the people in regard to 
the position of women was largely negligible. It was from 
middle-class women that their support was primarily de- 
rived. 

During this period, the working classes were developing 
their own leadership. Poverty, factions, and the lack of 
educational facilities were obstacles in promoting a femi- 
nist movement within their ranks. But questions concern- 
ing the position of women in an industrialized society were 
becoming increasingly important, since women and children 
were widely employed in the factory system that developed 
during the July Monarchy. Problems of family relation- 
ships were now given more prominence in the writings of 
leaders and thinkers who had attached themselves in some 
way to the working classes. Their ideas reflect the grow- 
ing necessity of improving the status of women in the di- 
rection of greater social equality. 

The activity that led to the 1848 Revolution, however, 
ended in the defeat of liberal socialism and of feminist as- 
pirations. But the groundwork had been laid for a feminist 
movement in an industrialized society which could be of 
value to a later age. 206 pages. $2.70. Mic 57-3635 


PARADISE REBUILT: FINNISH IMMIGRANTS 
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Supervisor: Professor Merle Curti 


Like other immigrants, Finnish Americans formed as- 
sociations to meet the problems of settling in new en- 
vironments. Their associative interests, moreover, were 
not exceptional in comparison with native Americans. As. 
Alexis de Tocqueville had observed in the 1830’s, the as- 
sociative spirit was less noticeable in Europe than in the 
United States. In America he felt that, in general, private 
citizens lacked the individual power of European aristo- 
crats. Hence, Americans developed the “art of associating” 
to merge efforts in undertakings too big for one person. 
Later in the century the foreign visitor would also have 
seen more Clearly how industrial expansion and urban 
growth brought people closer together in contacts which 
were formalized into associations. In other words, the 
retreat from rural isolation was marked by the prolifera- 
tion of associations. 

But the growth of associative behavior was not limited 
to the United States. Europeans, whether or not they were 
aristocrats, also organized when farming no longer played 
its former role in their lives. 





From about 1850 the retreat from agriculture became 
noticeable in Finland. Partly under the influence of na- 
tionalism, new intellectual aspirations and economic 
techniques helped break down the confines of a self- 
contained agricultural society. Different organizations 
were thus formed to pursue the intellectual awakening or, 
as it was also called, the Enlightenment. The awakening, 
however, did not occur evenly in all parts of the country. 
It predominated in southern Finland where industrial and 
urban growth was most pronounced. Consequently, rural 
areas were slower to share in the fullness of the En- 
lightenment. 

Coming mainly from northwestern Finland, most immi- 
grants, who started to arrive in America after about 1865, 
often had barely experienced the awakening, if indeed they 
had experienced it at all. As most first experienced in- 
dustrial and urban life in America, they thus really found 
reasons for the first time to develop associations which 
bespoke their retreat from rural confinement. Accord- 
ingly, they reshaped their oral folklore, essentially rural 
in character, as the clarion call for the new associative 
life with its literary overtones. When they developed as- 
pirations in terms of the economic, social, and political 
conditions, which were unlike those of their rural experi- 
ences, immigrants found how readily associations lent 
themselves to diverse purposes. Above all, through as- 
sociation they expected paradise or a sense of direction to 
master their new ways of living together. 

Seeking paradise, immigrants learned to develop in- 
tellectual independence from their Old Country. Ofcourse, 
immigrant ranks included editors, speakers, and pastors 
who, because of their associative experiences in Finland, 
became important in starting organizations in America. 
But such men came in too few numbers to satisfy immi- 
grants who developed new spokesmen from their own in- 
experienced and untutored ranks. Likewise, instead of 
relying primarily upon Finland for literature, they created 
their own newspapers and other publications. In response 
to new conditions, such as the lack of a State Church, or- 
ganizations adopted new methods and ideas. As they or- 
ganized, immigrants learned to identify their aspirations 
with likeminded Americans and even to seek sanction for 
their endeavors from American history. In consequence, 
they finally rebuilt their associative endeavors as Fin- 
nish Americans. 

As their associative life had really started in the mid- 
dle of the 1880’s, the First World War marked the end of 
a generation of effort. Fated to stay in America, immi- 
grants decided that the survival of their organizations de- 
pended upon recruiting their American-born children when 
immigration ceased for all practical purposes. Seeking 
renewed inspiration for the future, they recounted their 
past history in hopes of showing continued progress to- 
wards paradise in the associative spirit of the Enlighten- 
ment. In so doing, Finnish Americans marked the end of 
an era and the start of a new one. 
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COLONIAL LABOR POLICY AND ADMINISTRATION: 
A HISTORY OF LABOR IN THE RUBBER 
PLANTATION INDUSTRY IN MALAYA, 1910-1941 


(Publication No. 20,841) 


Jess Norman Parmer, Ph.D. 
Cornell University, 1957 


One function of colonial government is said to have been 
to create conditions in which capitalist enterprise could 
flourish. Although interrelated and having much in com- 
mon, colonial government and capitalist enterprise were 
nevertheless separate in several ways, such as in motives, 
in loyalties and in codes of conduct. The objects of this 
dissertation are three: first, to study the relations be- 
tween the British colonial and protectorate administrations 
and the European, mainly British, rubber plantation em- 
ployers in Malaya as those relations concerned the planta- 
tion labor force; second, to define the policies and to ex- 
amine the administration of the Malayan Governments 
toward plantation laborers; and third, to see how the Gov- 
ernments conceived of as well as discharged their respon- 
sibilities toward plantation employers and laborers. 

From the first, the interests of government and enter- 
prise in labor matters were practically identical. Both 
were anxious to acquire and to maintain a supply of cheap 
labor, and by close cooperation, South Indian laborers 
were imported to fulfill labor requirements. Relations be- 
tween government and enterprise therefore took place ina 
context of agreement on fundamental objectives and were 
generally quite good. Labor policy was decided in Malaya 
between British authorities and plantation employers. 

The Colonial Office in London was not very important in 
determining labor policy, and Malayan public opinion--the 
little there was of it--was of no importance. The Govern- 
ment of India did, however, significantly influence policy 
as a result of a paternal regard for the Indian emigrant, 
in turn due to political pressures in India. 

Basic Government labor policies included the acquisi- 
tion and the maintenance of a large and cheap labor supply, 
the abolition of indentured labor and the assurance of free- 
dom of movement for the laborer, and the acceptance of 
only temporary responsibility for the plantation labor force 
on the ground that it was composed almost entirely of im- 
migrant Indian and Chinese. The Government differenti- 
ated between Indian and Chinese laborers, having no poli- 
cies in respect to Chinese. | 

In respect to labor administration, the Malayan Gov- 
ernment’s Labour Department had two basic functions; the 
supervision of Indian immigration and the protection of 
Indian labor. As the protective function expanded over the 
years, the Labour Department slowly dropped its role as 
an administrative adjunct of the plantation industry and 
began to lay the foundations for a modern labor ministry. 
The kind of labor administration that prevailed depended 
much on the character and the attitudes of the colonial 
officers who wielded power. Most colonial civil servants 
wanted to get along well with the plantation rubber industry, 
and some of them took positions in the industry after re- 
tirement from government service. 

The Malayan Governments regarded themselves as pro- 
tector of the Indian laborer as well as candid friend of the 
plantation employer. In the latter role, the authorities 
endeavored to advise the employer of his best immediate 
course of action in order not to endanger his long-term 





interests. When the roles of protector and candid friend 
conflicted, the latter usually won out. 

The British colonial and protectorate Governments 
gave almost no thought to the effect of labor policies on 
the social and ultimate political life of Malaya. Although 
immigrant Indian and Chinese laborers were allowed, 
even encouraged, to become permanently domiciled in 
Malaya, no attempt was made to assimilate them. Today, 
those immigrants or their children are permanent resi- 
dents in Malaya, creating perhaps the most complex plural 
society in the world. Although the Government’s success- 
ful labor policies were vital to the country’s prosperity, 
the effect of those policies severely handicaps Malaya’s 
chances of evolving viable social and political systems. 

463 pages. $5.90. Mic 57-3637 
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The French National Economic Council was established 
in 1925 by a decree of Premier Herriot. It was composed 
of representatives of various economic and professional 
groups and its purpose was to advise parliament on all 
proposed economic laws. Various versions of this council 
have been functioning since 1925, but its advice has usually 
been ignored by parliament. In view of this continued 
existence, this study seeks to find why it was created and 
why it has been so ineffectual, by analyzing the extensive 
campaign for the council from 1918 to 1925. 

The proponents of the council traced professional rep- 
resentation through the ages and described various pro- 
posals for changing the Senate into a professional chamber. 
Studies were also made of professional chambers in other 
countries, especially the German Federal Economic 
Council. 

Many groups became interested in the proposal after 
1918, ranging from the Left to the Right. The strongest 
support on the Left came from the General Confederation 
of Labor. The C.G.T. began demanding a council in No- 
vember, 1918, and when the government failed to heed this 
demand, the C.G.T. organized its own Economic Council of 
Labor in 1920. The labor council soon disappeared and 
the C.G.T. again began to demand a National Economic 
Council in 1924, 

Other organizations to the Left of Center, such as the 
Catholic workers’ union, the technicians, the intellectual 
workers, the consumers’ cooperatives and the agricul- 
tural associations also supported the demands for the 
council. 

On the Right, various business organizations led by the 
chambers of commerce were also demanding consultation 
of economic interests, although they did not propose that 
such consultation should include labor. The Corporatists 
and the Social Catholic Movement also endorsed the plan. 

The Action francaise took an active part in the cam- 
paign. Georges Valois, its chief economic theoretician, 
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proposed several plans, such as an Estates-General based 
on professional representation. Valois succeeded in gain- 
ing considerable support among industrialists who sought 
to counteract the influence of the labor unions. 

Other groups which cut across party lines, such as the 
regionalists and the political scientists, also endorsed the 
plan. The newspaper press of Paris gave wide publicity 
to the various proposals. The labor journals and the royal- 
ist newspaper, L’ Action francaise, supported the plan. Op- 
position came from L’Humanité, the Communist daily, Le 
Temps and Le Figaro, the bourgeoisie papers, and the 
businessmen’s daily, La Journeé industrielle. 

A few politicians and political parties endorsed the idea 
but most were suspicious that it might lessen their prerog- 
atives. However, some politicians began to sense its vote- 
getting appeal, and by 1924 most of them at least paid lip- 
service to the idea. 

In analyzing the motives of the advocates of the coun- 
cil, startling discrepancies are found between their public 
and their private statements. In public they insisted that 
their motives were pure and that they only desired to pro- 
mote the general interest of France. In private meetings 
they told their followers that the council would be useful as 
a method of dominating the country. The motives of most 
of the groups were suspect, but the motives of the politi- 
cians were the most suspicious of all. There seems little 
doubt that they feared that the council might develop into 
a potent rival. The agitation was too great to ignore so 
they agreed to inaugurate the council but emasculated it 
completely by providing that it could only advise them and 
could be ignored. When the various advocates saw that 
they would be in no position to dominate the council, they 
were willing to accept this weak substitute for their 
Machiavellian plan. 295 pages. $3.80. Mic 57-3638 
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During the first decade of the twentieth century, the 
American Socialist Party seemed destined to play an im- 
portant role as a political party in the history of the United 
States. At mid-century the party as a political movement 
seems dead. In an effort to learn more about the failure 
of this attempt to introduce Marxism into America, the 
writings and activities of William James Ghent, 1866-1942, 
a participant in the effort, were investigated and form the 
basis for this biographical thesis. 

In 1904 Ghent came to the recently organized Socialist 
Party after about twelve years’ experience in reform 
circles around New York City. Shortly prior to his affilia- 
tion with the party, he wrote a provocative little book, Our 
Benevolent Feudalism, in which he predicted with remark- 
able accuracy the fascist type of state that developed in the 
1920’s and 1930’s. This was his most original contribution 
to political analysis. | 

As a party socialist from 1904 to sometime in 1916 
Ghent interpreted the movement to the. general public with 








special emphasis upon members of the middle class, es- 
tablished and directed the Rand School of Social Science 
from 1906 to 1909, acted as secretary to Socialist Con- 
gressman Victor Berger in 1911-1912, edited the National 
Socialist of Washington, D. C. in 1912-1913, and during 
the early part of the war edited socialist handbooks of 
facts and theories. The position the Socialist Party took 
on the war caused him to secede in 1916, and for the next 
ten years he maintained a barrage of criticism against the 
course he felt the American Socialist Party had taken be- 
ginning in 1914. The party’s decisions in the St. Louis 
Manifesto of 1917 and on Russian Bolshevism in 1919 were 
fatal to political success in the United States, Ghent main- 
tained. 

After the mid-1920’s Ghent shifted his interests com- 
pletely to the field of western frontier history. In this 
capacity he wrote extensively for the Dictionary of Ameri- 
can Biography, acted as a critic of western historiography, 
and produced several books in the general field of western 
history. 

The examination of Ghent’s career as a socialist re- 
vealed some of the difficulties facing a Marxist party in 
the United States. Of central interest to Ghent was attract- 
ing the American middle class to socialism. His difficul- 
ties both with using a Marxist class struggle argument to 
win middle class recruits and with creating a favorable 
atmosphere for them within a proletarian party are high- 
lights of his party activities. 

From the study of a single American Socialist intel- 
lectual it might be concluded that for Marxian socialism 
to be successful politically in the United States it would 
have to be changed to such an extent that it would be diffi- 
cult to define it as Marxism. Considering the latitude, 
however, with which Marxist doctrines have been tradi- 
tionally interpreted, this should not be an insurmountable 
barrier to the introduction of some type of American state 
socialism. 555 pages. $7.05. Mic 57-3639 
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(Publication No. 22,709) 


Edward Forrest Sweat, Ph.D. 
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The free Negro class in Georgia had its origin in im- 
migration. Natural increase, manumission of slaves, self- 
purchase, and continued immigration were largely respon- 
sible for the growth of the class. Reaction to the liberal 
philosophy of the American Revolution hardened as Geor- 
gians became convinced that the institution of slavery was 
both an economic necessity and the most practical pattern 
of social control. The growth of a proslavery sentiment, 
the rise of the abolition crusade, and the recurring fear of 
servile revolt, were reflected in growing hostility to the 
presence of free Negroes. The state adopted an official 
policy of discouraging private manumission. Legislation 
to confine their activities to innocuous pursuits, to keep 
them under continuing surveillance, to nullify the possi- 
bility of their becomine successful competitors with white 
artisans, and to define for them an inferior social position 
and role in society was enacted. 

The spasmodic enforcement of these restrictive laws 
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had the effect of mitigating the harshness of their pro- 
visions. Although never regarded as citizens and never 
extended the suffrage, their right to freedom, their prop- 
erty and persons, were protected by state laws. The state 
Supreme Court went on record, in its decisions, as being 
opposed to the abridgement of these immunities. 

Achieving economic stability and independence proved 
extremely difficult for most. By custom and by law they 
were so proscribed as to restrict them to certain occupa- 
tions and to handicap them in those left open to them. 
Through the exercise of industry and thrift some pros- 
pered and lived comfortably. Employment, in the main, 
was confined to those occupations involving menial and 
manual labor, personal services, and work as artisans. 
Farm holdings were usually small and included more un- 
improved than improved acreage. 

A negligible number owned slaves. Such ownership is 
not an accurate index to free Negro wealth because the 
number held was small and because of the familial rela- 
tionship involved. Some unemployed lived on the largess 





of whites or had had their economic security provided for 
at the time freedom was given. 

The problem of the class was complicated by the neces- 
sity of establishing what were deemed to be proper rela- 
tions between whites and free Negroes. The acquisition of 
freedom fixed his legal, but not his social status. His so- 
cial level was lower than that of the whites and somewhat 
higher than the slaves. Free Negroes found most of their 
social contacts within their group. Family life on an insti- 
tutional basis gradually evolved as property ownership in- 
creased. 

A few free Negroes becarme affluent and esteemed mem- 
bers of their communities; the majority lived a self- 
effacing life; while a strident minority compensated for a 
somber existence by resorting to boisterous activities. 

All too often, the pattern of behavior of this segment has 
been regarded by superficial, but articulate, observers as 
characteristic of the entire class, In spite of mores and 
legal arrangements, individual whites and individual Ne- 
groes worked out their own patterns of social adjustment. 
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There has never been a complete validation of regres- 
sion formulas used to predict comprehension difficulties 
of writing from measurements of vocabulary and sentence 
length factors. 

The publication in 1950 of a revised edition of the 
McCall-Crabbs graded reading tests used in development 
of many formulas offered the opportunity to recalculate 
each formula to learn what changes occurred in the regres- 
sion coefficients due to revision of the tests. The original 
edition of the tests was published in 1926, and the formulas 
were developed from them in the 1940’s. Thus the recal- 
culation would also modernize the formulas to take account 
of changes in the reading abilities of the tested population 
since 1926. 

Standard multiple regression techniques were used to 
combine the various vocabulary and sentence complexity 
measures into the formulas. Much of the work was done on 
IBM machines at the University of Wisconsin Numerical 
Analysis Laboratory. 

The following statements summarize the findings: 

1. It is recommended that the recalculated Flesch, Dale- 
Chall, and Farr-Jenkins- Paterson formulas be used in 
preference to the original formulas. Reasons for this de- 
cision are given in detail. 


2. The Flesch formula seems less desirable than the 





Dale-Chall formula for precision use, inview of the smaller 
error and higher prediction power of the latter. So far as 
prediction power and error are concerned both the Flesch 
and Dale-Chall formulas are superior to the Farr-Jenkins- 
Paterson formula and a proposed new simplification of the 
Flesch formula. 


3. The measurement of word difficulty in terms of per- 
centage of words with three or more syllables is statisti- 
cally fully as satisfactory as the Farr-Jenkins- Paterson 
simplification of the Flesch formula, which uses percent- 
age of monosyllables as the measure of word difficulty. 
Analyst efficiencies with the two simplifications were not 
studied. 


4. Tables were prepared for determining readability 
scores by each recalculated formula without the use of 
mathematics. Some suggested norms of formula scores 
for various types of magazines are presented as an aid to 
interpretation of results. 


5. The formulas as recalculated are: 
Dale-Chall 
3.2672 + .0596 sentence length + .1155 non-Dale words 


Flesch 
-2.2029 + .0778 sentence length + .0455 syllables per 
100 words 


Proposed New Simplification of the Flesch Formula 
3.0680 + .0877 sentence length + .0984 % polysyllables 


Farr-Jenkins- Paterson 
8.4335 + .0923 sentence length - .0648 % monosyllables 


6. Possible areas for further research in readability are 
suggested. 














121 pages. $2.00. Mic 57-3641 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





LANGUAGE AND LITERATURE 


LANGUAGE AND LITERATURE, GENERAL 


IMAGERY IN THE ENGLISH MEDIEVAL 
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University of Missouri, 1957 


Supervisor: George B. Pace 


The medieval secular lyric as it appears in England in 
the thirteenth and fourteenth centuries suffers, as far as 
modern appreciation is concerned, under the double handi- 
cap of a somewhat unfamiliar language and a peculiarly 
unfamiliar idiom. The difficulties of language can best be 
approached through the field of historical linguistics, but 
the idiom, a more purely literary matter, is most acces- 
sible from the point of view obtained through imagery. 

The most conspicuous element in a consideration of the 
medieval lyric is the strong influence of convention, de- 
rived both through the historical forces that have affected 
these lyrics, and through the impression of contemporary 
works of literature. These conventions most often take the 
form of imagery. 

The lyric of this time is characterized by several 
imagistic conventions. Among these are the traditional 
reverdie or nature introduction, in which a series of pic- 
tures, or icons, are presented, intended to sum up a time 
of year or a landscape, which natural icon is in turn in- 
tended to form a comparison with the attitude or circum- 
stances of the poet or of the personae of his poem. 

Other conventional images that often occur in these 
poems are the lover-as-enemy image in which love is 
presented as an illness, and the poets lady as a source of 
ill-ease; the reversaris, a series of contradictory images 
intended to define the state of love, and the “ubi sunt” 
image in which a comparison is made between some icon 
and the vanished great ones of the world and also between 
these great ones and the audience of the poem. 

Although many of these conventional images are wooden, 
even the least flexible of them, the images used merely as 
a matter of technique, comparisons as flat as a dead meta- 
phor, form a valuable breadth of development and a back- 
ground for more individual utterance. 

On the basis of this conventional background, many of 
these lyrics develop a great intricacy of decorative images, 
images in which either the poet or his lady are described 
by a comparison with some external icon, with the inten- 
tion to add to the vividness of their persons or the ornate- 
ness of the poem. 

The decorative images are strung together upon a very 
loose framework, and have little organic relationship one 
with another, but these poems often contain as well, images 
that serve a necessary function for the content of the poem. 
These images resemble more nearly the method of imagery 
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used most frequently today, but they are not as vital to the 
medieval lyric as are the conventional and decorative 
images. 

The greatest bulk of lyrics extant from this early 
period are then, a loosely organized form, dependent 
largely on the force of tradition and the individual bril- 
liance of each image, but a smaller group of poems are 
more Closely knit. 

These poems represent a single emotional episode and 
depend heavily upon one more or less elaborate image. 
Since these poems are short, they do not normally receive 
the attention given to the more conventional lyric, but in 
their own way they are equally skillful and often more im- 
pressive. 263 pages. $3.40. Mic 57-3642 
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University of Colorado, 1956 
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What familial and environmental influences, if any, 
were significant in the development of James Boswell’s 
character? His journals and letters, supplemented by 
other accounts of the period, make clear that Boswell was, 
as a Scotsman, conditioned by circumstances in a country 
in transition. As changing economic conditions brought 
prosperity to Scotland, prosperity and increased contact 
with England produced social and intellectual changes. 
Intellectual activity became an important factor in intro- 
ducing changes within the Scottish Kirk. Boswell could 
not help being affected by the changing intellectual and 
spiritual climate. It is this circumstance which helps to 
explain his preoccupation with death, his religious inse- 
curity, and his battle against scepticism. 

Of equal significance to environmental factors in de- 
termining Boswell’s character was his veneration for his 
family and especially his respect for his father, whom he 
wished to emulate. The lack of harmony between Lord 
Auchinleck and his son and the son’s admiration for his 
father were immensely significant in determining Bos- 
well’s character. The journals prove conclusively that 
Auchinleck was one of the strongest and most enduring in- 
fluences. Boswell attempted the impossible in endeavor- 
ing to emulate his father, for his nature was impulsive 
and emotional, everything that his father’s was not. Emo- 
tional, imaginative, sensitive to external stimuli, eager 
for novelty and change, inconsistent and irresolute, pos- 
sessed of an enormous zest for life, often vain and even 
more often undignified, Boswell yearned to please his 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





LANGUAGE AND LITERATURE 2259 





father, to lead a sensible, rational life, and to be a worthy 
laird of Auchinleck. 

His journals and his letters reveal the conflict between 
what he was and what he wanted to be. These materials 
disclose that Boswell considered dignity, reserve, pru- 
dence, and temperance as disciplines essential for a ra- 
tional life, which he equated with success. Moreover, Bos- 
well, who dreaded insignificance and desired to excel, ap- 
pears to have felt that only through obtaining a Parliamen- 
tary seat or, failing that, a judgeship in Scotland could he 
achieve success commensurate with his expectations as 
the son and heir of Lord Auchinleck. But life did not bring 
him the success he desired and confidently anticipated; nor 
did he lead the life of sense and dignity which he consid- 
ered worthy of his father. Friends and literary triumph 
were not sufficient to compensate for his inability to 
achieve his long-desired goals. A deepening sense of 
failure during the last years of his life resulted in unhappi- 
ness and misery; for, despite his love of conviviality and 
his.certainty of the merit of his great biography, Boswell 
was basically serious and often beset by periods of melan- 
choly. Augmented by feelings of guilt toward his family, 
his unhappiness increased as he became aware of the fu- 
tility of his dreams. Yet not all was unpleasant, and he 
remained to the end a strange mixture of the melancholy 
and of the gay and youthful, emotional in nature yet ever 
striving toward the rational. 

It seems clear that Boswell’s inability to achieve inner 
satisfaction and emotional maturity resulted from his boy- 
hood environment as well as from his great respect for 
his father, whose dominating personality remained a potent 
factor throughout Boswell’s life. To these two factors may 
be traced the greater number of determining influences in 
the life of the Scot, James Boswell. 
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Education was a recurrent topic in Puritan literature 
of the sixteenth and seventeenth centuries. The present 
study is an examination of this literature for the purpose 
of determining what influence Puritanism had on education 
during the period under investigation. Educational trea- 
tises, school legislation, poems, dramas, sermons, pam- 
phlets, and miscellaneous prose were studied not only for 
the purpose of clarifying the state of English education in 
the sixteenth and seventeenth centuries but also for seeking 
out and discovering those Puritan tenets, beliefs, and opin- 
ions that were dynamic enough to bring about change in the 
kind and quality of education in the British Isles and New 
England. The study embraced the years 1500 to 1660. 
The year 1500 was selected as the beginning point in order 
that the background of the development of Puritanism under 
Elizabeth and her immediate successors might be given. 
There were incidents prior to 1500 that had a direct bear- 
ing on education during the Puritan movement; however, 





the more immediate influences date from the early years 
of the sixteenth century when humanism and Lutheranism 
flourished in England. Historical Puritanism with some 
modifications was a synthesis of the two. The year 1660 
was the date chosen to terminate the investigation because 
it marked the end of the era of Puritan triumph and the 
beginning of a new chapter in the history of Puritanism. 

I found it impossible in this study to keep within the 
limits of the religious or political phases of the Puritan 
controversy as they affected education. For, what began, 
perhaps, as an effort to change certain features, primarily 
external, in the mode of worship eventually developed into 
an attempt to reform the whole social order. With perhaps 
a few exceptions, the term * Puritan” was used here in the 
general sense of “Nonconformist.” Although the sects 
which had their origin during this period were at variance 
on some points, they were seeking similar goals by dif- 
ferent methods. Hence, there was neither strict uniformity 
of purpose in the way of life the Puritans tried to establish 
nor in the kind of education they wished to provide inthe | 
new society. A few of them believed that education should 
be for gentlemen and should consist mainly of the liberal 
arts with a minimum requirement of utilitarian courses 
included. The majority, however, believed that educational 
opportunities should be provided for all people and that 
education should be utilitarian in purpose. Likewise, there 
was general agreement that all people, no one excepted, 
should be able to read the Scriptures for themselves, and 
that education should be subservient to the Christian re- 
ligion. In the mid-seventeenth century, the point upon 
which all writers seem to have concurred was that the ex- 
perimental method of Bacon should supplant the specula- 
tive method of the Schoolmen. 

In America, the Puritans established our public school 
system, began compulsory education, founded Harvard 
College, and began educating and Christianizing the Indians. 
In the British Isles, they provided a larger number of 
grammar schools and colleges, wrote a number of peda- . 
gogical treatises, promoted scientific studies, worked as- 
Ssiduously to make education universal, and laid the founda- 
tion of a national system of education. 
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The chief problems with which this study concerns it- 
self are defined by Manly in his classification of the manu- 
scripts of Chaucer’s Melibeus in The Text of the Canter- 
bury Tales. They are, first, the existence of several 
small, well-established subgroups whose relationships 
are indefinite and difficult to ascertain, and, second, a 
major shift in the affiliations of the manuscripts midway 
through the tale in which the four lines of descent from the 
archetype postulated by Manly for the first half of the tale 
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give way to only two. The method of conducting the study 
is to use the readings of the source of Melibeus (Le Livre 
de Melibee et Prudence by Renaud de Louens) as a basis of 
comparison with the readings of Manly’s textus receptus 
and the variant readings rejected by Manly as scribal or 
editorial. The situation sought is that in which some of the 
rejected readings are closer to the source than the read- 
ings of the textus receptus. 

There are two chief results of the study. First, the evi- 
dence of certain variant readings, which agree more 
closely with the source than the textus receptus does, indi- 
cates that there are not four lines of descent for the first 
part of Melibeus but only two. Accordingly certain read- 
ings in the textus receptus must be revised. Second, the 
frequency with which the variant readings of certain manu- 
scripts are closer to the source than the corresponding 
readings of the textus receptus indicates that there is in 
Melibeus a textual tradition of the tale other than that 
heretofore accepted by scholars as the only authentic one. 
The evidence of this textual tradition is most pronounced 
in three subgroups. There are vestiges of it in other sub- 
groups as well. Further this phenomenon occurs inde- 
pendently in the subgroups involved. 

Finally the study comes to a conclusion as to the cause 
of this other textual tradition which is revealed by the 
closer agreement of some manuscripts with the source. 

Of the two possible explanations of the phenomenon, scribal 
and authorial, the scribal explanation is rejected as im- 
probable on the basis of the evidence available. On the 
other hand the early composition of Melibeus, the popu- 
larity of the tale, the evidence of Chaucer’s changing inten- 
tions in regard to it, the pattern which the evidence sug- 
gests, and the nature of the differences between the read- 
ings of the other textual tradition and those of the textus 
receptus, all suggest that the cause of the phenomenon was 
an earlier version of Melibeus by Chaucer in general cir- 
culation during the time the manuscripts we now have were 
copied. It is further concluded that the tradition long ac- 
cepted as authentic, i.e. that of the textus receptus, is 
actually a revision by Chaucer of this earlier version. 
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SHAPESHIFTING AND ASSOCIATED PHENOMENA 
AS CONVENTIONS OF THE 
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(Publication No. 22,922) 


Clarence Edward Long, Ph.D. 
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Despite the many modern studies of motifs in the Mid- 
dle English metrical romances, the element of shapeshift- 
ing seems generally to have been neglected. A shapeshift 
is the phenomenon in which a creature of one natural es- 
sence or substance is transformed into another essence 
or substance. The change is accomplished by means of a 
magic power inherent in the object itself or controlled by 
an outside independent agency. 

In this study, some eighty Middle English metrical ro- 
mances, dating from about 1220 A.D. to about 1500 A.D., 
were investigated for examples of the motif of shapeshift- 
ing and those associated preternatural phenomena which 





include werewolves, changelings, interveners, incubi, 
demons, angels, witches, and wizards. Several instances 
of each type of transformation are examined, among them 
the final refinement of the shapeshift motif in English 
literature which combines a preternatural tale with a 
Christian exemplum, to express, as the literature of so 
many cultures expresses, the Horatium dictum, “to enter- 
tain and to edify.” 

To establish the shapeshift motif as a convention of 
Middle English literature, historical and chronological 
records were examined and these provided ample evidence 
of a commonalty of belief in preternatural phenomena 
throughout the medieval Christian world. The works of the 
major philosophers and theologians, the great patristic 
Fathers and the Schoolmen, provided irrefutable testi- 
mony of a distinct climate of belief and occultism, includ- 
ing a ready acceptance of shapeshifting. The thesis also 
establishes the fact that clerics and Churchmen were 
closely associated with the production of metrical ro- 
mances. 

The dissertation examines and reports upon the fre- 
quency, the origins, and the suggested symbolism of the 
shapeshifting motifs in the metrical romances. It con- 
cludes that the motif appeared quite early in Middle Eng- 
lish literature and that it has since existed in an unbroken, 
if sometimes an attenuated, line of descent even into the 
literature of the twentieth century, both in Britain and in 
America. 300 pages. $3.85. Mic 57-3646 
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The French honnéte homme, or gentleman, was con- 
sidered the model for humanity in the seventeenth century. 
Honnéteté was a complex of social and moral values 
observed by the gentleman. It was, as its propounder Méré 
put it, the “quintessence of all virtues.” Honnéteté was a 
philosophy of life with ramifications in literature and so- 

ciety. It was a set of values. The gentleman believed in 
reason, in the social graces, in observing decorum in lan- 
guage and manners. 

The concept of honnéteté has been associated especially 
with the seventeenth century in French literary and social 
history. Paul Hazard has even gone so far as to say, in 
La Crise de la conscience européenne, that the gentleman 
as a model for emulation disappeared with the end of the 
Grand Siécle. Hazard believed that the analytical reason 
of the closing decades of the period eliminated the gentle- 
man and his values. 

This thesis aims to show that honnéteté survived into 
the eighteenth century. This survival may show us ina 
new light some of the features and writers of that century. 

Not only did the gentleman and his values survive, but 
honnéteté broadened in scope. The eighteenth-century 
gentleman was more refined, more cultivated, more 
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civilized than his seventeenth-century predecessor. The 
concept of honnéteté was enriched in the eighteenth century 
before it was eventually rejected. There existed a gentle- 
man of the early eighteenth century as there was one rep- 
resentative of the age of Louis XIV. The honnéteté of this 
period was that of Fontenelle, Marivaux, Montesquieu. It 
was also that of Madame de Lambert, of Madame du Def- 
fand, of the Président Hénault, and lesser figures of the 
period. All these people had in common an attitude toward 
society, toward life and literature which was essentially 
that of the seventeenth century. Honnéteté also survived in 
the salons of the early and mid-eighteenth century, as well 
as in the attitude of certain writers. 

It was only with the advent of the philosophes to literary 
prominence that the gentleman was rejected as the ideal 
type of man. Yet even as concerns the philosophes certain 
exceptions must be kept in mind. Voltaire did not reject 
the values of the gentleman. He defended them and tied 
them to bourgeois values. It was the Encyclopedists who 
rejected honnéteté. For them the ideal ceased to be the 
honnéte homme to become the philosophe. The word hon- 
néte took on new shades of meaning. The gentleman and 
his values were rejected in the name of public virtue, sen- 
sibility, and sincerity. Diderot belonged to a new age from 
that of the gentleman. He and the honnéte homme did not 
hold the same values in common. Rousseau carried the 
criticism of the gentleman even further; he rejected him 
and his world. 

Thus by the time the French Revolution began, the gen- 
tleman belonged to the past. The new man was the citizen 
of public virtue, of sensibility and sincerity. The gentle- 
man disappeared as the socially accepted standard because 
of the rise of the bourgeoisie and the decline of the pres- 
tige of the nobility. This social development was accom- 
panied by new values, and those of the gentleman simply 
did not fit in with the new. 

The gentleman was thus discarded as the ideal type of 
man because of new social needs and values. 

266 pages. $3.45. Mic 57-3647 
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Autobiography, written with candor and dignity as in 
the works studied here, results in a psychologically ac- 
curate portrait of the man and an enlightening picture of 
his era. Mosaic-like, the image is created by the group- 
ing of many informative details; but five dominant factors 
control its tone and color: the man’s heredity and racial 
bias; the influence of his social, business, and political 
milieu; his fears, loves, and other emotional reactions; 
his education, reading, and response to the arts; andfinally 
his views on metaphysical questions and religion. 

Formally, these autobiographies vary from Twain’s 
chaotic and James’s subtly complex stream-of-conscious- 
ness, through Garland’s nostalgic reverie and Howells’s 





gentle essays, to Adams’s well-proportioned presentation 
of a historical thesis. 

Mark Twain showed the emotional instability and un- 
predictability of an adolescent. Racially unprejudiced, he 
was compassionate toward Negroes and any underdog, but 
contemptuous of bullies and imperialists. His love for 
family, friends, and Joan of Arc approached sentimentality; 
his hatred for Theodore Roosevelt, most clerics, and the 
Middle Ages was vociferous and unreasoned. In business 
and society he was naive. He had a boy’s love for parades, 
for “dressing up,” for shocking others with profanity and 
iconoclastic remarks, but retained youth’s quick compunc- 
tion and its subjection to oppressive fears of punishment 
for wrongdoing. : 

William Dean Howells wanted to be Apollo, the god of 
poetry and sunshine. He feared death and, as child and re- 
porter, avoided the sordid and unpleasant. He loved the 
security of home and gentleness of men. Society and poli- 
tics generally interested him little, though he patronized 
social reform. He read widely, helped many aspiring 
young writers, but deplored indecency in literature. His 
inherited Swedenborgian doctrines perplexed him, and he 
was skeptical of personal immortality. 

Henry James remained a wealthy socialite, an affec- 
tionate person aloof to close attachments, a bachelor 
thoroughly at ease with women. His family was close-knit, 
but he passively resisted its over-protection and his 
brother’s dominance. He thought his formal education use- 
less but gained valuable accidental education through “gap- 
ing.” His introspectiveness contributed to the complexity 
of his thought and expression and to his hypochondria. 
Theater, writing, and culture were his life; religion and 
politics wearied him. 

Henry Adams was enigmatic, contradictory. His heri- 
tage gave him social rank but not the political power he 
desired. Education failed him, he claimed; yet he became 
a great teacher and historian, evaluating the Virgin and 
the dynamo as sources of power. He was a diluted Lord 
Kelvin and Saint Thomas. His peculiar reticences made 
him hide his loves and successes and advertise his fail- 
ures. Knowledgeable in many arts and sciences, he thought 
life futile; he saw the world heading through multiplicity 
toward chaos. His mind longed for medieval unity, but he 
could not accept that age’s faith. 

Hamlin Garland loved anything Celtic, admired the In- 
dians, but disliked the people of southern Europe. Through 
much reading he educated himself. Spencer’s evolutionary, 
Taine’s literary, and Henry George’s politico-economic 
doctrines affected his ideas on life and art. His early 
idealistic notions of farming reform gradually gave way to 
conventional ideas on politics, society, and wealth. He be- 
came a nostalgic dreamer, recalling his intense response 
to music and nature’s beauties and his strong love of fam- 
ily. In religion he experimented with spiritualism. 

These five writers reflect the temper of their time in 
their opposition to political inefficiency, admiration for 
wealth, interest in cultural development, veneration for 
women, genteel treatment of sex and avoidance of vulgarity, 
faith in science and social reform, and acceptance of re- 
ligious agnosticism. Their basically romantic traits-- 
emotionalism, idealism, and irrationality--limited their 
realism. 577 pages. $7.35. Mic 57-3648 
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QUOTATION IN CICERO’S LETTERS 
(Publication No. 23,230) 


Paul John Armleder, Ph.D. 
University of Cincinnati, 1957 


To date, scholars who have investigated quotation in 
Cicero’s letters have treated the subject from one or 
another point of view, and often in a cursory manner at 
that. For example, K. Howind, in his book De Ratione Ci- 
tandi in Ciceronis Plutarchi Senecae Novi Testamenti, in- 
cluded all of the writings of Cicero in his investigation. 
Consequently, he found it necessary to be highly selective 
in the choice of examples that he adduced in support of the 
points he wished to make. W. Zillinger devoted over half 
of his dissertation Cicero und die Altromischen Dichter to 
an enumeration of the quotations from the early Latin 
poets. This prevented a detailed analysis of the quotations 
themselves. Yet, a thorough study of the quotations is de- 
sirable for a well-rounded picture of Cicero’s literary 
habits. Certainly there are important questions the an- 
swers to which such a study might suggest. To take a 
minor point, for instance, how does Cicero introduce his 
literary allusions? It is, after all, difficult to quote grace- 
fully. It is also necessary to ascertain how accurate 
Cicero was in citing other authors. Another problem which 
merits consideration is whether the quotations are appro- 
priate. Do they serve a definite purpose? To solve this 
question a detailed study of the quotations themselves is 
required. But a necessary prerequisite is an interpreta- 
tion of significant statistical information, which will supply 
many facts which would otherwise pass unnoticed. My hope 
in writing this dissertation was to remedy the deficiencies 
of our knowledge on all of the above points. 

My work itself consists of six chapters and a short con- 
clusion. The first chapter is based largely on the statisti- 
cal information which I have gleaned, and which I attempt 
to interpret. I also briefly and in a general way contrast 
Cicero’s use of quotations with that of two other Roman 
writers of letters, Pliny and Seneca. In the succeeding 
chapter I endeavor to contribute to what we already know, 
from the labors of other scholars, of Cicero’s methods of 
quoting and his accuracy in quoting. In the subsequent 
four chapters I consider primarily the various uses and 
purposes to which Cicero puts his quotations, as well as 
any other significant information which such a study fur- 
nishes about him. Since Homer is quoted a great deal, the 
third chapter deals exclusively with him. The fourth chap- 
ter is devoted to the Greek tragedians, and the fifth to 
other Greek authors. Latin authors are treated in my 
sixth chapter, and finally I give my conclusions. 

Since, strictly speaking, every quotation I examine has 
its measure of significance, I have to be highly selective 
in setting forth what I believe to be the most important re- 
sults of my study. My investigation showed that Cicero 
frequently quoted from memory. His favorite authors were 
Homer, the dramatists, and Ennius, if we may take fre- 
quency of allusion as a criterion. Cicero labored with 
great ingenuity and care to effect the graceful introduction 
of citations, and he was found to be extraordinarily accu- 
rate in his use of other authors. He employed quotations 
to exhort, to inspire, to lay down rules for action and con- 
duct, to convey emotion, to show the consequences of ac- 

















tions, to impart the lessons of past history, to argue phi- 
lological points, to describe, to portray character and per- 
sonality, and to serve as climaxes and vivid contrasts. 

124 pages. $2.00. Mic 57-3649 


URBANITAS, RUSTICITAS, PEREGRINITAS: 
THE ROMAN VIEW OF PROPER LATIN 


(Publication No. 23,241) 


Edwin Stephen Ramage, Ph.D. 
University of Cincinnati, 1957 








This is an investigation of Roman urbanity, taking the 
form of an inquiry into the various meanings and uses of 
urbanitas and related words as they appear in Latin litera- 


ture from the third century B.C. to the end of the first 


century after Christ, with special emphasis on their use 
and meaning in relation to speech and humour. Also in- 
cluded is an investigation of rusticitas and peregrinitas 
for the light they shed on urbanitas. 

It is generally agreed that the Roman urbanity is de- 
rived from, or, at any rate, is under the influence of the 
Athenian urbanity. Probably it was in Greek New Comedy 
that the Romans first encountered the Athenian idea. For 
in the plays of Plautus, the first Roman translator and 
adapter of the New Comedy, there is the beginning of 
Roman consciousness of urbanity. In his plays this ur- 
banity manifests itself in the Roman feeling that the city 
speech was purer than that of the Latin-speaking people 
outside the city. By the time of Cato the Censor (d. 149 
B.C.) urbanus had come to be related to the specifically 
Roman humour. 

In Cicero’s works urbanitas, an abstract now appearing 
for the first time, is used in three related senses. It is 

(1) The Roman refinement, as contrasted with the boor- 

ishness of the rustic and the roughness of the 
foreigner. 


(2) Both refined humour and also that specifically Ro- 
man humour characterised by cleverness and good 
taste. 


(3) That quality in the Roman speech that sets it above 
that of those living outside the city. 

















Regarding urbanitas in speech Cicero says: 

(1) It is an almost indefinable quality of speech made 
up of a precise pronunciation and a pleasant tone of 
voice in contrast with the flat pronunciation and 
harshness of rustic speech and the impure speech 
of foreigners. 





(2) It is therefore, not to be instilled by formal educa- 
tion, but only by association with the people of the 
city. 


(3) Those who live in Italy outside Rome, while they 
may be excellent speakers at home, could never be 
successful at Rome through a lack of this quality. 


In the Augustan Age urbanus and urbanitas are used as 
earlier with regard to refinement and humour. Also, there 
exists, as before, the attitude that the speech of non- 
Romans was impure - hence Asinius Pollio’s criticism of 
Livy’s Patavinitas. An important development in this 
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period is the extension of urbanitas to refer to epigram- 
matic statement. 

In the first century after Christ urbanus and urbanitas 
continue to be identified with refinement and refined wit. 
In the area of humour, however, further development has 
taken place: 

(1) In some cases urbanitas is used with degrading ad- 

jectives stultus and contumeliosus. 

















(2) Urbanitas is now used in the concrete sense “witti- 
cism.” Quintilian is the only writer of this century 
using urbanitas to refer to speech. His views are: 








(1) Urbanitas in speech includes correct vocabulary, 
precise pronunciation, subject matter that is in good 
taste, and appropriate gesture. 





(2) It is instilled by formal education. 


These views may be contrasted with Cicero’s. While deal- 
ing with rusticitas and peregrinitas in speech, Quintilian, 
following Cicero fairly closely, rejects these faults, but at 
the same time gives the impression that he cannot discern 
as readily as Cicero the subtle differences between urban 
and non-urban speech. 

While the Romans view urbanitas, representing the sum 
of the characteristics of the refined city gentleman, in 
much the same way from the time of Plautus to that of 
Quintilian, there is, under the influence of changing condi- 
tions, a like change in view, perhaps unconscious, with re- 
gard to the particular constituents of this urbanity. We 
find, therefore, that Cicero defines accurately that quality 
of Roman speech called urbanitas, but that Quintilian, be- 
cause the speech of the city has by his time been subjected 
to many outside influences, is unable to recognise the same 
characteristics as Cicero had, and must, in defining ur- 
banitas in speech, revert to subject matter and gesture 
which, strictly speaking, are not characteristics of speech. 

180 pages. $2.35. Mic 57-3650 

















THE AGE OF PETRONIUS ARBITER 
(Publication No. 22,306) 


Harry C. Schnur, Ph.D. 
New York University, 1957 


Adviser: Professor Kerns 


A survey of various views on date and authorship of the 
Satyricon is followed by an analysis of historical and liter- 
ary references, references to names, public and private 
antiquities, Petronius’ views on rhetoric, literature and 
art, his relationship to Seneca, to Fronto and Marcus 
Aurelius, and an extensive analysis of the language of 
Petronius. 

The author finds a veiled allusion to P.’s literary ac- 
tivities in Tacitus Ann. 16, 18. He rejects the view that 
P.’s mention in Terentianus Maurus indicates a later date, 
while references to him in other ancient authors are in- 
conclusive as to his date. Eight references to names 
clearly point to the reign of Nero or his immediate prede- 
cessor. Private antiquities also point to the Neronian age: 
the general economic background, in particular, indicates 
eagerness for municipal office, something irreconcilable 





with a late second/early third century date as claimed by 
Marmorale and a few other scholars. 

Legal aspects in the Satyricon appear to exclude a date 
later than 61. 

In his discussion of belles-lettres, P. is found to be 
dealing with typical subjects that were of concern to the 
first century, but not later. His style is strongly in- 
fluenced by Seneca. 

In his language, P. differentiates markedly between 
standard and sub-standard speakers; his usage is com- 
pared with other material not later than the first century 
C.E. and found to show no significant deviations from 
Silver-Age usage. In his handling of Graecisms P. like- 
wise distinguishes between speech levels. A negative sur- 
vey, based chiefly on a comparison with the usage of Ter- 
tullian, shows the total absence of linguistic phenomena 
that might reasonably be expected in a second/third cen- 
tury writer. An analysis of alleged cursus shows that ac- 
centual clausulae are merely coincidental, while metrical 
Clausulae are prevalent. Two crucial passages which led 
some critics to assert that P. wrote at a date when quan- 
tity was no longer perceived in poetry are analyzed, and 
this view is refuted. In a reductio ad absurdum it is shown 
that the natural rhythm of Latin speech (in Cato Maior) can 
produce every kind of quantitative as well as accentual 
clausula. . 

The conclusion is that the Satyricon was written by the 
Petronius mentioned in Tacitus, and probably not later 
than 61 C.E. 260 pages. $3.35. Mic 57-3651 





LANGUAGE AND LITERATURE, 
LINGUISTICS 


THE STRUCTURE OF MAORI 
(Publication No. 22,673) 


Bruce Grandison Biggs, Ph.D. 
Indiana University, 1957 


Maori is a Polynesian language still spoken by perhaps 
three-quarters of the 150,000 Maoris of New Zealand, vir- 
tually all of whom are bilingual in English. 

Utterances are divided into contour spans by the occur- 
rence of non-final / // / and final / # / junctures. Con- 
tour spans in turn consist of syllables, (with the shapes V, 
VV, CV, CVV), made up of the small number of fifteen seg- 
mental phonemes established by the usual tests of comple- 
mentarity and contrast. These phonemes are /ptkmn 
nfrhwiiueoa/ to which must be added primary stress 
/“/, contour stress /~/ and open transition / + /. 

In slow speech a contour span consists of one contour 
word. In fast speech as many as five contour words may 
occur in one contour span. Contour words contain one or 
more isolable constituents which are the minimal forms 
an informant will offer in citation. Most isolable constitu- 
ents are monomorphemic. A few contain more than one 
morpheme. 

Morphemes are divided exhaustively into stems and 
minor morphemes. There are sixty-two minor morphemes 
all of which are highly recurrent and arranged in position 
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classes (decades) of from one to ten members. Conversely, 
stems have a high inventory of several thousands. They 
are arranged in six classes, (defined by compatibility or 
incompatibility with certain divisive minor morphemes), 
none of which has less than 25 members. 

A nucleus slot and peripheral slots are set up within 
the contour word. The morphemic material within the nu- 
cleus slot is called the nucleus and nuclei are classified 
into the same six classes as are stems. A nucleus may 
consist of a single stem, with or without minor morphemes; 
or of more than one stem, with or without minor mor- 
phemes; or of certain minor morphemes acting as stem 
surrogates. Any polymorphemic nucleus may substitute 
for a single stem nucleus of the same class. 

Minor morphemes are divided into those which occur in 
the nucleus slot only (nuclear minor morphemes), and 
those which occur in the peripheral slots (peripheral minor 
morphemes). Included in the latter division are preposed 
minor morphemes, which occur before, but not after, the 
nucleus slot; and postposed minor morphemes which occur 
after, but not before, the nucleus slot. The boundaries of 
contour words may now be defined in terms of morpheme 
sequences as occurring between each preposed minor mor- 
pheme or person marker and a preceding morpheme of any 
other class. 

All possible sequences of nucleus classes and peripheral 
minor morphemes are defined by formulae and exemplified 
from the corpus. 

The sections on the morphemic composition of nuclei 
include firstly, the possible sequences of stems and nuclear 
minor morphemes, (several of which are transformative), 
and the classification of the resulting nuclei; secondly, the 
combinatorial possibilities of the stem classes within nu- 
clei and the classification of the resulting complex nuclei; 
and finally, the occurrence of minor morphemes in the nu- 
cleus slot as stem surrogates. 

146 pages. $2.00. Mic 57-3652 


AN ACOUSTIC ANALYSIS OF SHAWNEE SPEECH 
(Publication No. 22,688) 


Nancy Parrott Hickerson, Ph.D. 
Indiana University, 1957 


This thesis is an instrumental acoustic phonetic study 
of the Speech sounds of Shawnee, an American Indian lan- 
guage of the Algonkin family. The corpus of speech used 
is a tape recording of a Shawnee text; from this a large 
number of sound spectrograms were made, using for the 
most part the narrow band setting and the frequency range 
between 0 and 3500 cps.’ The spectrograms were used for 
describing qualitative units and their duration, and pitch. 
Parallel amplitude profiles were used for describing am- 
plitude, and duration of segments longer than the individual 
qualitative units. The plan of the study is a classification 
of these records, on the basis of similarities and regulari- 
ties internal to the corpus. 

The following diagram shows, with solid lines, the total 
phonetic area covered by the four vowels, a, 0, e, i. Dotted 
lines show the areas within which vowel maxima fall. Ar- 
rows indicate the direction of movement of vowels inde- 
pendent of the influence of qualitative environment -- the 





maxima of longer vowels lie farther in the direction indi- 
cated by the arrows, the briefer are more central. Con- 
sonant-adjacent portions of vowel segments are localized 
within the vowel areas, with stops conditioning high, nasals 
low, labials back, and dentals front placement, etc. (the 
influence of individual consonants is specified for each 
vowel area). 


2800 


Stops, O and s have initial nasalization postvocalically. 
Stops and s s have a low first formant hub, 300 cps. or 
lower. p has maximum release energy between 1500 and 
2000 cps., second formant hub around 900 cps. t has maxi- 
mum at 2000, F2 hub 1750 cps. k has maximum ) and F2 
hub at 3000 before i, around 1500 before other vowels. © 
has a distinctive concentration of energy at 4000 - 6000 
cps., F2 hub 1500, F1 hub 500 cps. s has resonance bands 
at 2000 - 2500, 2800 - 3000 and 3500 cps.; the F2 hub is 
above 2000 cps. h has fricative spectrum conditioned by 
the formant frequencies of adjacent vowels; no F2 hub can 
be localized, but there is a F2 hub around 1000 cps. Reso- 
nants have two clear formants. m formants are at 400 and 
1500 cps., Fl and F2 hubs at about 1000 cps. n has for- 
mants at 450 and 1800, hubs at 1000 and 1800 cps. 1 has 
formants at 500 and 1400 - 2000 cps.; the Fl hub is about 
300, F2 hub 1700 cps. w and y are rapid vocalic transi- 
tions to and/or from points in the o and i territory. ? con- 
sists of brief silent intervals or striae which interrupt har- 
monic segments (vocalic and resonant). 

Consonants are also described as occurring in se- 
quences and phrase-initially. Other chapters cover dura- 
tion, amplitude, and pitch, describing variation in all three 
aspects (a) correlated with qualitative units as well as (b) 
patterned independent variation (quantity, stress, and in- 
tonation). 187 pages. $2.45. Mic 57-3653 
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1, The equipment used was a Sonagraph, with amplitude 
display attachment, manufactured by the Kay Electric 
Company. 
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LANGUAGE AND LITERATURE, MODERN 


THE BRITISH MILITARY NOVEL: 1825-1850 
(Publication No. 22,577) 


Jeremiah Mervin Allen, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Leslie L. Lewis 


Beginning approximately in 1825 and persisting until 
approximately 1850, there existed in Great Britain a minor 
literary genre, the military novel, which has hitherto re- 
ceived very little attention from literary historians. The 
purpose of this dissertation was to present the results of a 
study of this genre: that is, to trace its origins and literary 
antecedents; to examine the work of the principal military 
novelists of the period, together with other military fiction 
and related work that appeared during the period; and to 
note the changes that took place in the genre during the 
course of its development. 

It has been discovered that the British military novel of 
this period evolved from journalistic accounts--military 
memoirs and eye-witness accounts of battles and cam- 
paigns--which appeared in large numbers during the years 
immediately following the British campaigns against Na- 
poleon. The mass production of these works of military 
journalism had been stimulated by public interest in the 
Napoleonic Wars, had been fostered by increased elemen- 
tary literacy, and had been made possible by recently- 
developed methods of inexpensive book production, all of 
which factors also influenced the development of the mili- 
tary novel. 

The principal military novelists during this period were 
George Robert Gleig, whose four military novels appeared 
during the years 1825-1844; William Hamilton Maxwell, 
whose six military novels appeared during the years 1829- 
1848; and Charles James Lever, whose five military novels 
appeared during the years 1836-1850. Two other, less im- 
portant military novelists of this period were a Captain 
George Wood and Thomas Hamilton, the latter a writer for 
Blackwood’s Magazine. William Maginn, though he wrote 
no military novel, is associated with the genre through his 
“Odoherty” papers in Blackwood’s Magazine. 

The military novel of this period began as a realistic, 
highly factual, journalistic species of fiction; the work of 
Gleig, Wood, and Hamilton, all of whom wrote non-fictional 
accounts of military life before they wrote military novels, 
links the military novel with the military journalism that 
preceded it. These early military novelists had all been 
officers serving in the Peninsular campaigns. In a few 
years, the realism of military fiction began to diminish. 
Various elements--comic, sentimental, melodramatic, ro- 
mantic--were added to the basic military structure; these 
replaced the profusion of commonplace factual details of 
military life which had characterized the early military 
novels and which the later military novelists were unable 
to supply. The chief military novelist of the latter part of 
the period under consideration, Charles Lever, had had no 
personal experience of military life, and there is some 
question as to whether Maxwell had served in the army. 

As time passed, the realism of the military novel further 
decreased, the attitudes towards war and army life became 
increasingly naive, and the general tendency of military 
fiction became increasingly juvenile. As a result, in 1850, 














when Charles Lever, the most popular and the most tal- 
ented writer of military novels, abandoned the form for 
other kinds of fiction, it virtually ceased to exist as a 
form of fiction for adults; it survived as a genre only in 
the boys’ books of such writers as James Grant, Captain 
Mayne Reid, and George Alfred Henty. 

382 pages. $4.90. Mic 57-3654 


AMERICA, AMERICAN LITERATURE, AND 
D. H. LAWRENCE: A STUDY IN RECIPROCITY 


(Publication No. 22,938) 


Sarah Zweig Betsky, Ph.D. 
New York University, 1954 


Advisers: Professor Oscar Cargill 
Professor Bruce McCullough 


Although D. H. Lawrence (1885-1930), the British 
writer of fiction, essays, and poetry, spent only three 
years (1922-1925) in the United States and Mexico, years 
interrupted by one return visit to Europe, he was influ- 
enced by this continent even before he arrived here, while 
he was here, and after he left. Lawrence’s relationship 
with America resulted in a Mexican novel, The Plumed 
Serpent, a novella and five tales concerned with Americans 
and America, and a group of poems. Book reviews, es- 
Says, travel sketches, and letters he wrote during that 
period also reflect the impact America made on him. 

Of those works, Studies in Classic American Litera- 
ture, published as a book in 1923, acts as the transitional 
link between Lawrence’s career in Europe and in America. 
Originally separate essays that appeared in the English 
Review in 1918 and 1919 before Lawrence came to America, 
they were revised in New Mexico in 1922. Not only does 
the Studies reveal Lawrence’s early and serious interest 
in American culture, it also shows what Lawrence learned 
from the American writers he analyzed. In Herman Mel- 
ville’s Moby-Dick, for example, Lawrence found the struc- 
tural devices that he used in The Plumed Serpent: the op- 
eratic mixture of narrative, drama, verse, dance, political 
and religious allegory, and technical information. The 
short story, “The Woman Who Rode Away,” parallels 
Melville’s (and James Fenimore Cooper’s) use of charac- 
ters of different races interacting to produce a symbolic 
color-scheme. In Lawrence’s use of Amerindian mate- 
rials, he is indebted to Melville, most of all to Cooper, 
and to later, minor writers on the western Indian, such as 
Mary Austin. The Melville influence emerged even in 
Lawrence’s posthumous Last Poems, where a chapter of 
Moby-Dick is paraphrased in a poem on whales. 

Lawrence’s Studies in Classic American Literature also 
presents original and heavily personalized discussions of 
Franklin, Crévecoeur, Cooper, Poe, Hawthorne, Dana, Mel- 
ville, and Whitman; and his discussions, when compared 
with the accepted scholarly criticism on these writers, can 
be considered valid and provocative contributions to the in- 
terpretation of our eighteenth and nineteenth-century liter- 
ature. Parallels drawn between certain Lawrence works 
(“None of That” and “Things”) and Ernest Hemingway’s The 
Sun Also Rises and “Mr. and Mrs, Elliot” indicate that con- 
temporary American literature also influenced him. 
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While Lawrence was writing his “American” works, he 
used exclusively one kind of heroine, an unhappy woman 
between the ages of thirty and fifty. Such heroines had 
existed in Lawrence’s pre-American novels, but this conti- 
nent seems to have increased her representative and dra- 
matic value for him. The “women who rode away” became 
in St. Mawr, The Plumed Serpent, “The Princess,” and 
“The Woman Who Rode Away” a central theme. These 
women are Close to modern-day Hester Prynnes of The 
Scarlet Letter (a book Lawrence greatly admired) in their 
dissatisfaction with their lives and their urban societies, 
and their subsequent attempts to “ride away” in search of 
more meaningful modes of existence. 

In the process of examining American literature and of 
exploring a particular kind of contemporary dilemma, 
Lawrence painted a new and rich version of the New Mexi- 
can and Mexican landscape. As part of that landscape he 
also included fresh descriptions of the social, political, 
and emotional problems facing the inhabitants of those re- 
gions. The details Lawrence recorded in St. Mawr and The 
Plumed Serpent contribute to a controversial but valuable 
expression of the American scene. 

D. H. Lawrence stands in a peculiar relationship to 
American literature: he profited as an artist by his study 
of Cooper, Melville, Hawthorne, and Whitman, and in ex- 
change he gave an individualistic and creative image of the 
American continent, the only major twentieth-century 
European artist to have done so for the United States and 
Mexico. 435 pages. $5.55. Mic 57-3655 

















LA RESURRECTION NOSTRE SEIGNEUR JHESUCRIST 
FROM MANUSCRIPT 1131 OF THE 





SAINTE GENEVIEVE LIBRARY IN PARIS, 
A CRITICAL EDITION 


(Publication No. 22,677) 


James Franklin Burks, Ph.D. 
Indiana University, 1957 


Manuscript 1131 of the Bibliotheque Sainte Genevieve in 
Paris is an important collection of French medieval re- 
ligious drama; the plays found there -- four mystery plays 
and seven saints’ plays of unknown authorship -- have not 
received the critical attention which they merit and are 
available only in the inadequate edition published by Achille 
Jubinal in 1837 under the title, Les Mysteéres inédits du 
XV* siécle. The present edition of La Resurrection Nostre 
Seigneur Jhesucrist was undertaken in order to fulfill in 
part the need for a critical study of each of the plays and 
to complement Miss Ruth Whittredge’s edition of two of 
the mystery plays, the Nativité and the Geu des Trois Roys. 
Considered in respect to her work, this edition completes 
the examination of the three plays in the collection which 
in their present state form a cycle concerned with the life 
of Christ. 

The text was transcribed from the manuscript, which 
is written in a very legible cursive style presenting few 
paleographical difficulties. The variations in spelling and 
the inconsistencies in the language of the scribe were re- 
tained except in those very few cases where it seemed 
necessary to correct the reading of the manuscript inorder 
to clarify the meaning. For those verses in which emenda- 

















tions were made, the original manuscript reading is given 
in the notes. The Glossary contains all words in the text 
which do not appear in Modern French as well as Modern 
French words which present some difficulty in meaning 
or usage. 

With the exception of the Prologue and a scene pre- 
senting the creation and fall of man, the play falls into five 
scenes which depict events closely connected with the 
Resurrection of Christ: 


The setting of a watch at the Sepulchre 

The Harrowing of Hell 

The visit of the three Marys to the Sepulchre 
The awakening of the guards and their flight 
The appearances of the Risen Christ 


The theme which is developed -- that man was created in 
order to fill the seats of Paradise left vacant after the fall 
of Lucifer and his legions -- provides a unity for all the 
scenes and betrays a didactic purpose on the part of the 
author. 

The introductory chapter contains a description of the 
manuscript and an inquiry into the early history of the 
manuscript, which discloses new information about its 
earliest known possessor. Moreover, the assumption gen- 
erally maintained that these plays represent the repertory 
of the Paris Confrérie de la Passion is questioned in view 
of the fact that there existed in the fifteenth century a 
Confrérie de Sainte Genevieve which may have performed 














these plays. 
The succeeding chapters of the Introduction relate di- 
rectly to the Resurrection. The play’s ultimate sources, 
both Gospel and apocryphal, have been investigated, and 
the affinities which make a group of the Resurrection, the 
Nativité, and the Geu des Trois Roys are discussed. Some 

















minimal notion concerning the actual staging of the play is 
derived through an examination of the rubrics and the 
speeches in the text. An analysis of the phonological and 
morphological changes common to the Middle French 
period allows assignment of the language to the region of 
the Ile-de-France in the mid-fourteenth century. A study 
of the versification and rhyme shows a consistent use of 
the octosyllabic couplet. There are a few imperfect 
verses, but the richness and variety of the rhyme reveals 
a conscious interest in rhyme on the part of the author. 
225 pages. $2.95. Mic 57-3656 


THE BASIS AND NATURE OF UNITY IN 
THE NOVELS OF THOMAS WOLFE 


(Publication No. 23,004) 


Irving Halperin, Ph.D. 
Washington University, 1957 


Chairman: Guy A. Cardwell 


The purpose of this study is to define and to analyze the 
basis and nature of unity in the novels of Thomas Wolfe. 

The basis of the unity in the novels is in their control- 
ling idea--the quest of the hero, Eugene Gant-George 
Webber, who may be readily identified with Thomas Wolfe, 
to achieve order and maturity in his life and art through 
growth. This controlling idea takes the shape of a recurring 
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four-part pattern. In the first part of this pattern, the 
hero escapes from whatever circumstances are frustrating 
his development; in the second, he feels either “lost” (that 
is, alone and adrift in relation to his society) or trapped 
by his “fury” (his excessive preoccupation with quantita- 
tive experience); in the third, he returns to his “roots” in 
the past, usually through recall, for the purpose of defining 
his values and giving his life direction; and in the last, he 
attempts to adjust to the world through self-experimentation 
and increasing self-awareness. This pattern is repeated 
throughout the novels. 

The nature of the unity in the novels may be viewed in 
terms of unifying devices. The most important of these 
devices are the eight major themes which help to develop 
the controlling idea. These themes are synonymous to and 
represent the eight major stages of the hero’s (and Wolfe’s) 
development. Of lesser importance are the images which 
support the themes and the episodes which dramatize the 
hero’s discoveries. 

The opening chapter is divided into four parts: a brief 
introduction to the facts of Wolfe’s reputation; a survey of 
the attacks on Wolfe’s formlessness; a review of the de- 
fense against this charge; and my hypothesis about the 
basis and nature of unity in the novels. Chapter two inves- 
tigates the relationships between Wolfe’s literary views 
and his writing practices. The first section of the chapter 
deals with the two major premises underlying Wolfe’s no- 
tions about writing and the writer. The second section 
traces the development of his literary intentions in four 
stages. The last section distinguishes between Wolfe’s 
manner of “pouring out” autobiographical sequences and 
his more controlled writing practices. 

Chapters three and four are devoted to an examination 
of how the unifying devices function in the novels. Chapter 
three discusses Wolfe’s treatment of the five themes which 
represent the hero’s ‘centrifugal” tendency (his habitual 
escape from individual and social responsibilities through 
repetitious experiences). Chapter four studies the hero’s 
“centripetal” tendency (his slow progress toward a more 
socially-minded adjustment to his society). 

Chapter five contains five parts: a statement about the 
achievement of the dissertation; a review of Wolfe’s liter- 
ary views and writing practices; a summary statement 
about the controlling idea of the novels; a resumé of the 
eight major themes which help to develop the controlling 
idea; and some final remarks about Wolfe’s achievement. 

165 pages. $2.20. Mic 57-3657 


ROBERT FROST: THE MAN AND HIS ART 
(Publication No. 23,006) 


Emily Elizabeth Isaacs, Ph.D. 
Washington University, 1957 


Chairman: Jarvis Thurston 


The central characteristics of the work of Robert 
Frost, one of America’s best-known but critically- 
neglected poets, become clear through an examination of 
the interrelationships of his life, his views on the art of 
poetry, and his poetic practice. The poet-lecturer, class- 
room teacher, and family man conceives of himself as a 


modern “bard” -- a purveyor through poetry of instinctive 
wisdom. The relativism of Frost’s wisdom and his view 
of the poet as a public spokesman have resulted in his 
being both a popular poet, inadequately understood by the 
populace, and a quality poet, either neglected by the best 
critics of our time or given a very qualified approval. 

Frost’s ars poetica, as it is fragmentarily stated in his 
essays and speeches and as it is implied by his poetic 
practice, shows that his ideas concerning the genesis and 
development of a poem and his concept of “purity” in 
poetry are integral to the larger view that poetry, through 
its use of metaphor and form, is less a craft than itis a 
mode of knowledge and a “way of life.” His poetic princi- 
ples as they are discoverable in the body of his poetry fall 
roughly under three large headings: what he has to say, 
“a clarification of life”; the form in which he says it, “the 
sound of sense”; and the tone in which he says it, “the 
Yankee manner.” 

Analysis of the linkages of content, form, and tone re- 
veals the controlled purposiveness of Frost’s themes; 
subject matter; metaphors, images, and symbols; metri- 
cal and stanzaic patterns; and tonal strategies. 

Detailed explication of twelve of Frost’s poems sup- 
ports further the conclusions already suggested about his 
central characteristics: four lyrics (“Acquainted With the 
Night,” “Desert Places,” “Stopping By Woods on a Snowy 
Evening,” “Design”); four dramatic narratives (“The 
Mountain,” “A Servant to Servants,” “The Witch of Coos,” 
“Home Burial”); and four satires (“Neither Out Far Nor 
In Deep,” “Happiness Makes Up in Height for What It 
Lacks in Length,” “Departmental,” “Choose Something 
Like A Star”). This group of poems represents the best 
of Frost in each of these genres. 

Though there is a weaker Frost whose poetry is flat 
and didactic, Frost as a relativist is not only a spokesman 
for his time but is also among the rare company of great 
poets. 236 pages. $3.05. Mic 57-3658 





ULYSSES IN CATAWBA: A STUDY OF THE 
INFLUENCE OF JAMES JOYCE ON THOMAS WOLFE 


(Publication No. 22,953) 


Patrick E. Kilburn, Ph.D. 
New York University, 1954 


Adviser: Oscar Cargill 


The influence of Joyce on Wolfe falls into two main 
areas, thematic and technical. The thematic influences 
show themselves in Wolfe’s writing in his lifelong use of 
the theme of the search for a spiritual father and his later 
extensive use of the theme of the soul’s incurable loneli- 
ness. The technical influences manifest themselves, first, 
in the very nature of Wolfe’s subject matter and, second, 
in his appropriation of various literary devices from both 
Ulysses and A Portrait of the Artist as a Young Man. 











the most important single theme appearing in Wolfe’s 
work, is pervasive throughout the whole Wolfe canon, from 
the lyric “A stone, a leaf, a door,” with which he prefaced 
Look Homeward, Angel into You Can’t Go Home Again, 











modified, first, however, in Of Time and the River by a 
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perception that the Byronic soul is not special in its loneli- 
ness, and culminating in the long chapter in You Can’t Go 
Home Again treating of the agonies of “C. Green,” an anon- 
ymous suicide who is contrasted favorably with the ironi- 
cally romantic Admiral Drake, who gave his name to the 
hotel from which C. Green had jumped. This enlargement 
of sympathies parallels Joyce’s growth from his concern 
with Stephen Dedalus, the specially endowed soul, to Ulys- 
ses, whose protagonist is the common man, par excellence. 
~The theme of the search for a spiritual father does not 
appear in Wolfe’s work until Time and the River and only 
sporadically until the posthumously published novels, where 
it is made one of the major concerns. The evidence indi- 
cates that Wolfe picked up this theme from Gilbert’s James 




















Joyce’s Ulysses, having missed it in Ulysses because 
Joyce’s statement, never more than subtly implicit, is that 
the search comes to nothing. Wolfe, however, wished to 
say that one could find a father to one’s heart, but, perhaps 
because his death intervened, he failed to make a convinc- 
ing statement of the father-son relationship of George 
Webber and Foxhall Edwards. 

The most pervasive Joycean influence on Wolfe is that 
displayed in Wolfe’s choice to write autobiographically, an 
influence he admitted in Story of a Novel. Comparison of 
the biographical sources with Look Homeward, Angel 
shows that Wolfe began by writing the same kind of auto- 
biography that Joyce did. Wolfe, however, gradually began 
to create his minor characters from much less obviously 
autobiographical sources than before, his major characters 
remaining clearly autobiographical in origin. 

The most obvious technical influences of Joyce on Wolfe 
come from Ulysses and appear in Look Homeward, Angel, 
the major exception being Wolfe’s appropriation in Of Time 
and the River of the journal device from A Portrait of the 
Artist. In Look Homeward, Angel, Wolfe imitated Joyce’s 
internal monologues, the “Nausicaa” device of satire by 
cliche, the “ Aeolus” device of labeling the action by head- 
lines, and the device of “The Wandering Rocks.” In all of 
these, except in his imitation of “The Wandering Rocks,” 
Wolfe’s handling of his material is less satisfactory than 
the original, mainly because Wolfe distrusted his reader’s 
intelligence and because he did not respect the device 
enough to maintain its integrity. In his imitation of “The 
_ Wandering Rocks,” however, he developed several phrases 
denoting the progressive approach of dawn, by which he 
indicated synchronization of events, a more natural and 
less mystifying method than Joyce’s of introducing trans- 
planted sentences out of context into other sections of the 
episode. By the end of his life, Wolfe had developed his 
own style--not a particularly original one, but serviceable 
and often capable of conveying great emotion. 

311 pages. $4.00. Mic 57-3659 
































A CRITICAL EDITION, WITH INTRODUCTION AND 
NOTES, OF VELEZ DE GUEVARA’S 
VIRTUDES VENCEN SENALES 


(Publication No. 22,800) 


Charles Frederick Kirk, Ph.D. 
The Ohio State University, 1957 


The purpose of this edition is to make available to 
students of the Spanish drama of the seventeenth century 








the text of a relatively little-known play of Luis Vélez de 
Guevara, Virtudes vencen senales. To the best of our 
knowledge there are only two extant texts of the play: a 
suelta whose date and place of publication are unknown and 
a text published by Diego Dormer in Zaragoza in 1640 as 
part of a collection entitled Parte Treinta y dos, con doze 
comedias de’ diferentes autores. 

The edition is divided into three main sections: an In- 
troduction, the text of Virtudes vencen sefiales, and the 
Notes. The introductory materials include (1) descriptions 
of the two texts, together with a discussion of their simi- 
larities and differences; (2) a study of the facts leading to 
the establishment of the date of composition of the comedia 
(probably 1620-1628); (3) versification tables; (4) analyses 
of the principal sources for the comedia: the accounts of 
the youth of Cyrus written by Herodotus and Justin, Timo- 
neda’s Patrafia XVI, a Romance (Duran, No. 429), and 
Lope’s Contra valor no hay desdicha; (5) a treatment of 
the two principal themes of the play: kingship and triumph 
of virtue; (6) a detailed study of the similarities and paral- 
lelisms between Virtudes and Calder6én’s La vida es sueno; 
(7) a. literary appraisal of Vélez’s play; and (8) an explan- 
ation of the editorial policy and of the techniques adopted 
in the preparation of this edition. | 

The text of Virtudes which is offered is a collation of 
the two extant texts. The suelta, obtained in photostat from 
the Palatine Library, was established as the basic text be- 
cause it was more complete and usually more reliable and 
comprehensible than the Zaragoza text, which was obtained 
in photostat from the British Museum Library. In a few 
instances the reading of the Zaragoza text has been pre- 
ferred. Variants have been included as footnotes to the 
text. In the interest of completeness, fifty and one-half 
lines which appear only in the suelta, and eighty-three 
lines found only in the Zaragoza text, have been included 
in the present edition. The collation is, therefore, prob- 
ably a close approximation to what must have been the 
original Vélez text. Spelling has been modernized through- 
out the text, except for certain dialectal forms (e.g., 
puebro, herme, estotro) which have been retained to pro- 
vide the flavor which Vélez must have intended in the 
speech of certain characters. 

The Notes serve a threefold purpose: to explain diffi- 
culties of text, to point out certain syntactical and stylistic 
qualities of Vélez, and to present parallelisms of imagery 
and ideology--as well as words and phrases of high fre- 
quency--found in other plays by Vélez. The Notes also at- 
tempt to relate Vélez to the general stream of Spanish 
thought and attitude during his age by citing similarities 
in the diction and ideology of some of his contemporaries. 

The relationship between Virtudes vencen senales and 
La vida es sueno was studied by Rudolph Schevill almost a 
quarter of a century ago (Hispanic Review, I [1933], 181- 
195). Although Calderén’s play is a more polished, artis- 
tic literary product than is Vélez’s, it is strikingly similar 
to the latter in character relationships, plot details, and 
diction. 350 pages. $4.50. Mic 57-3660 
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ATTITUDES TOWARD WEALTH IN THE FICTION OF 
THEODORE DREISER, EDITH WHARTON, AND 
F, SCOTT FITZGERALD 


(Publication No. 22,388) 


Raymond George McCall, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Frederick J. Hoffman 


For the novelist wealth is significant for the illusions 
it creates, and the themes suggested by the history of 
America’s wealth are central to the novelist’s task of dis- 
engaging reality from appearances. The purpose of this 
dissertation is to show how Theodore Dreiser, Edith Whar- 
ton, and F. Scott Fitzgerald pierced through the illusions 
generated by wealth and illuminated areas of American ex- 
perience in ways that historians and sociologists cannot. 
An important collateral purpose is to show why this is 
peculiarly difficult for the American writer, why, for ex- 
ample, he cannot assume that the rich are different simply 
because they have more money. 

Of the major novelists at work between 1900 and 1930, 
these three were the most preoccupied with wealth and are 
the touchstones in any discussion of wealth in American 
fiction of the period. Each makes his special contribution 
to a comprehensive picture of American wealth in the cru- 
cial years, 1870 to 1929. Furthermore, the analysis and 
comparison of their techniques and themes leads to a re- 
evaluation of each writer. Dreiser cannot be judged on the 
basis of his subject matter only; Edith Wharton did not 
waste her talent on “thin soil”; Fitzgerald, far from being 
the “laureate of the jazz age,” was a perceptive critic of 
his times. 

Dreiser knew, as few writers have known, what wealth 
means to the outsider. Seeing life as a spectacle made 
dramatic by the extremes of wealth and poverty, he orders 


his material chiefly through the use of contrasts. Incapable 


of treating the inner reality of moneyed society, he is at 
his best in revealing the impact of “ Aladdin-like” splendor 
on lower class characters like Carrie Meeber, Jennie 
Gerhardt, and Clyde Griffiths. His trilogy on the American 
financier is of interest in illustrating the limitations of the 
epic approach to big business. 

Edith Wharton brings to her novels of New York society 
the authority of a gifted and sensitive “insider.” From a 
point of view shaped by her knowledge of European civili- 
zation, she exposed the “innocence” of both the “old” New 
Yorkers (the class to which she belonged by birth) and the 
plutocrats who supplanted the old order. She satirized 
fake culture and vulgarity and showed (especially in The 
House of Mirth) how a frivolous society gains dramatic 
Significance through what it destroys. Of the three writers 
she has the most to say about the importance of traditions 
(or the lack of them) for society and for the artist. 

F. Scott Fitzgerald was, like Dreiser, both fascinated 
and appalled by the rich and, like Edith Wharton, tried to 
distinguish between the genuine and the bogus aristocrat. 
Aware that the rich are “different,” he succeeds in making 
their differences credible and meaningful. He not only of- 
fers valuable insights into the manners and morals of the 
moneyed classes of the 1920’s; he dramatizes, especially 
in The Great Gatsby, the essential tragedy of the American 
Dream. 

Although Dreiser, Wharton, and Fitzgerald are critical 














of American wealth, they do not write as reformers and 
(with varying degrees of success) they avoid the clichés of 
social protest and the stereotypes of second-rate fiction. 
Each writer’s attitude toward wealth profoundly affects his 
values and his concept of reality. And although they differ 
in techniques and thematic material, they are alike in their 
efforts to expose the destructive elements of the American 
Dream. Lily Bart, Clyde Griffiths, and Jay Gatsby are 
actors in the same drama. 

385 pages. $4.95. Mic 57-3661 


GEORGE BORROW: HIS REPUTATION, 
MOTIFS, AND STYLISTIC TECHNIQUES 


(Publication No. 23,010) 


Robert Rex Meyers, Ph.D. 
Washington University, 1957 


Chairman: George D, Stout 


This study surveys George Borrow’s reputation among 
his contemporaries, examines the principal motifs in his 
books which accounted for that reputation, and analyzes 
the stylistic techniques used to present these motifs to the 
reader. 

A comprehensive study of Borrow’s popularity is pro- 
vided by a survey of British, American and French peri- 
Odicals which reviewed his books between 1840 and 1862. 
These show that Borrow’s reputation rose rapidly, reach- 
ing a Climax with his second book, The Bible in Spain. 
Book sales figures from England and America prove this 
book to have been a best seller in 1843. References by 
contemporary authors and political personages confirm 
the phenomenal nature of Borrow’s early success. 

The motifs principally responsible for this success 
were the travel element, the extensive moralizing, and the 
pervading impression of a uniquely flamboyant personality. 
The study points out that the success of the travel tales 
was due to their picaresque flavor, to their having been 
accepted as true, and to their intense nationalism; that the 
moralizing, although superficial, was carefully tailored to 
please the tastes of a middle class, non-conformist audi- 
ence; and that, in the matter of personality, Borrow was a 
bourgeois Byron, an acceptable hero for his Evangelical 
readers. Copious extracts from Borrow’s works and from 
critical reviews and other novels of the period show that 
these three elements were what the general reading public 
desired. 

_ The stylistic techniques used for presenting these 
motifs are found to vary in quality and appropriateness. 
Borrow’s colloquial style in narration, description and 
dialogue is shown to be well adapted to his travel themes. 
It is suggested that his skill in these areas may guarantee 
him some continued popularity. As a moralizer, he adopts 
a heavy, grandiloquent diction which displays the worst 
stylistic faults of his age. In expressing his bizarre per- 
sonality, Borrow uses varied styles. As a romantic, he 
writes a maudlin and excessively decorative prose which 
he knew would please most of his readers, but which alien- 
ates modern readers. As a humorist, he uses a wry, 
solemn prose which readers are likely to find attractive 
still, As a missionary for the Bible Society, he appears to 
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have felt that he should employ excessive amounts of Bibli- 
cal allusion, diction and rhythm. The study demonstrates 
that he has no consistent scheme for the employment of 
Biblical styles, apparently using them to please his em- 
ployers and his religious readers. The conclusion in this 
section is that Borrow, although a secondary writer, is one 
of the best in that class and that the uniqueness of his style 
and personality will doubtless guarantee him continued at- 
tention from readers and critics. 

357 pages. $4.60. Mic 57-3662 


THE LITERARY CRITICISM OF AUGUSTINE BIRRELL 
(Publication No. 22,859) 


Charles Joseph Mollenhauer, Ph.D. 
University of Pittsburgh, 1957 


The object of the present study is to examine the work 
and the position as a critic of Augustine Birrell (1850- 
1933), a belles-lettres critic of the turn of the century. 
The direction has been to outline Birrell’s life, to appraise 
his method and style of criticism, to present his ideas of 
literature and literary criticism, to point out his evalua- 
tions of particular authors and their works, and then to 
suggest the contribution that Birrell made to the tradition 
of English literary criticism. 

Dedicated by profession and by choice to the public 
through the law courts and through the House of Commons, 
Augustine Birrell claimed literature as a form of leisure 
occupation. He never looked upon himself or expected to 
be considered as a man of letters. Yet his regular books, 
his lectures, his essays, and his biographies contribute to 
the belles-lettres school of criticism. These writings in- 
clude biographies of Charlotte Bronte, William Hazlitt, 

Sir Frank Lockwood, the poet Frederick Locker-Lampson, 
as well as scores of essays on literary topics pertinent to 
English thought in the eighteenth and nineteenth centuries. 

Birrell’s work as a biographer is, in the main, pedes- 
trian. In general, he follows the rationalistic-biographical 
approach encouraged by John Morley and his “English Men 
of Letters” series. As a biographer, Birrell is singular 
principally in the fact that he utilizes direct quotations by 
and about the subject of his biography to an extraordinary 
length. And this is in accord with his theory that the man 
himself, rather than the subject of his writings, is of im- 
portance, It is in his essays, however, that most of his 
literary criticism is to be found. Like Sir Leslie Stephen, 
Birrell became an apostle of the eighteenth century. He 
outdoes Stephen, however, in the amount of literary criti- 
cism he offers on nineteenth-century literature. 

The idea of literature and of literary criticism of Augus- 
tine Birrell centers on the term “taste.” The writer who 
has good taste will effect what is his main mission as au- 
thor: the production of entertainment. Birrell reasons 
that all books should at least teach the reader to endure 
life if they cannot in some way achieve a pleasure-giving 
quality. The good taste that a critic or reviewer should 
have will stem from his knowledge of the past, his delicate 
- sentiment, his sympathy, tolerance, and general good 
sense. The most emphasized dictum is that the past in 
literature is to be reverenced and followed. It is only 
through a thorough knowledge of the best that the past has 





produced that any adequate appreciation of the present in 
literature may be realized. For all Birrell’s tolerance 
and catholicity, however, his concept would exclude all 
works that are not primarily didactic or productive of 
pleasure. His salient limitation is that he is oblivious to 
literature that is principally aesthetic. 

Although the work of Augustine Birrell as critic is in 
kind comparable to the book review in many of the maga- 
zines of today, he is of importance historically as a popu- 
larizer of literature and as a typical example of the reac- 
tion to the hedonistic school of criticism initiated by 
Symonds and Pater. He sees literature mainly as an as- 
sembly of interesting people and is reticent to investigate 
beyond the first reaction of enjoyment to a work of litera- 
ture. As a type of literary criticism, Birrell’s work rep- 
resents the appreciative and impressionistic expression of 
the rationalistic and biographic school of literary criticism 
that is generally designated as belles-lettres. 

230 pages. $3.00. Mic 57-3663 


THE LYRICAL ACHIEVEMENT OF 
ABRAHAM COWLEY 


(Publication No. 22,624) 
Lou Barker Noll, Ph.D. 
University of Colorado, 1956 
Supervisor: Professor Rufus Putney 


The attention paid to Abraham Cowley in recent years 
has treated him primarily as an interesting transitional 
poet between metaphysicals and neoclassicists or as a 


spokesman for contemporary intellectuals, an important 


figure in the history of ideas. Since few commentators are 
concerned with the varied pleasures that Cowley affords, 
the time seems appropriate for a large-scale evaluation of 
his work. All of it, however, is not taken up in the present 
study, which excludes several shorter pieces as well as 
the plays and Davideis. Instead, it concentrates on several 
groups in order to discuss the different masks through 
which the poet speaks in various aspects of his personality, 
the virtual reality (the semblance of existence) that is pro- 
jected in each group, and such related matters as the ap- 
pearance of sincerity and the structural relations between 
the members of a group. To a considerable extent, there- 
fore, this study suggests new ways for the reader to ap- 
proach the lyrical I-speaking works of Cowley. 

The key to the Anacreontiques lies in the Elegie upon 
Anacreon, which states Cowley’s criticism of ambition and 
also the fundamental unreality of the Anacreontic world. 

In the light of this conception, the eleven lyrics are ex- 
amined for principles of selectivity from the original col- 
lection, then for changes from the diction and development 
of the originals. Cowley neatly succeeds in projecting an 
idyllic, irresponsible, and ultimately lonely vision. 

The Mistress presents more elaborate critical prob- 
lems. Not in essential sympathy with the exiled court, the 
poet has ingeniously used the manner of metaphysical love 
poetry to satirize its own attitudes and devices. Thus 
Cowley is not to be condemned for the archness of the 
lover he has invented. He is instead to be commended for 
the integrating wit that revels in the absurdity of the 
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manner while simultaneously indicating the unfitness of the 
manner for honest love poetry. | 

Since the next body of poetry, the occasional, does not 
manifest any single mask, it is studied in three subject di- 
visions: personal loyalties, the state and its high person- 
ages, and literary or intellectual achievements. The prin- 
cipal criterion used to judge these poems is the success of 
each in making the reader reexperience an occasion fil- 
tered through the poet’s personality. Interestingly, most 
of the successful poems are limited by some oblique device 


such as personification or a controlling intellectual conceit. 


The chapter on the personal odes falls into two parts, 
the first on the inspirational poems where Cowley with 
scant success whips himself into a synthetic frenzy and the 
second on the “bitter” odes, three cynical performances 
that constitute some of Cowley’s finest verse. 

The last full chapter analyzes the essays and opens 
with a consideration of the verse, most of which projects 
vigorously either the pastoral or beau monde visions that 
constitute the two poles of thought in the essays. Between 
these exists the elaborate semantic reality that is both the 
work and the style of the prose, several passages of which 
are minutely examined to prove that the lyrical personality 
here is interesting because it is a mind that constantly and 
carefully defends its prejudice for the retired country life 
in a cascade of definitions, analogies, and qualifications. 
Thus the surface of the prose, the style, becomes the in- 
tellectual content and the virtual reality. 

The study ends with a brief note to future anthologists 
in which a survey is made of twentieth-century anthologies 
of verse, both general and for the period. The results in- 
dicate that many mediocre poems by Cowley are rather 
frequently collected while several of what have been ap- 
praised as his best lie in serious neglect. 

393 pages. $5.05. Mic 57-3664 





THE RELATIONSHIP BETWEEN 
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(Publication No. 22,966) 


Alda Maria Pizzinger, Ph.D. 
New York University, 1954 


Adviser: Professor Maurice Baudin 


Partial studies concerning this topic have been made by 
Albert Schinz, J.-P. Belin and Eleanor Hall Ayers. This 
study shows in detail, the business and personal relation- 
ship between Jean-Jacques Rousseau and his publishers, 
namely: Rey, Robin, Duchesne and Néaulme. 

Throughout his career as a writer, Jean-Jacques main- 
tained a pose: he was above the vanity of authorship. In 
his “Discours sur les Arts et les Sciences,” published in 
1750, he had declared himself an adversary of literature. 
A natural consequence of this attitude was that he showed a 
slight contempt for his publishers. This study shows 
among other things, not only how easily suspicious he was, 
but how stubborn in his suspicions, how impossible it was 
for anyone to dissuade him from these suspicions, and how 
he did not forgive those publishers whom he had unduly 
suspected. 

In the case of Robin, Rousseau was unrelenting in the 





grudge he bore against him. Beyond the publication of the 
Paris edition of “Julie,” in which Rousseau claimed to 
have taken no part, he had no further direct business deal- 
ings with Robin. 

As for his relationship with Duchesne, another pub- 
lisher against whom Rousseau bore a grudge, there is an 
interesting contrast in attitude. In spite of the incident of 
the “Jesuistic plot” at the time of the publication of the 
Paris edition of “Emile,” Rousseau subsequently engaged 
Duchesne as his publisher on several occasions. Although 
their relationship did not ripen into a close, personal one, 
it did become, on the whole, an agreeable, understanding 
business relationship. 

Vis-a-vis the two Parisian publishers, Robin and Du- 
chesne, were the two publishers at Amsterdam, Néaulme 
and Rey. Jean-Jacques’ dealings with Néaulme were 
neither extensive nor satisfactory. At the time that Né- 
aulme was printing the Amsterdam edition of “Emile,” he 
had suggested that Rousseau make some modifications to 
the text. Jean-Jacques, fearing that his book would be 
mutilated by Néaulme, refused to make any changes. 

Of all his publishers, Rey was the favorite. He, as well 
as the other publishers, had to bear the brunt of Rous- 
seau’s ill-humor. In the evolution of the relationship be- 
tween Rousseau and Rey, however, there developed a 
strong bond of friendship which proved to be a lasting one. 
It can be concluded, therefore, that despite his suspicious 
nature and slight contempt for business men, Rousseau 
was capable of considering one of them, his friend as well 
as his publisher. 

Rousseau never forgot that he was a “Citoyen de 
Geneve” and that his publishers were mere business men, 
in search of financial profits. He seemed also to have a 
fear of appearing obsequious before business men. His 
goal as a writer had never been to become wealthy. From 
a financial standpoint, his only desire was to procure for 
himself and his little “ménage,” the means with which to 
live. It is understandable, therefore, that to him, matters 
of business were distasteful. 

It has seemed of relative importance to present in this 
study, a general exposition of the status of the publishing 
business during the eighteenth century. Attention has been 
given to the difficulties encountered by Rousseau and his 
publishers in obtaining: permission to sell the books in 
France and protection against the piracy of these books. 

A history of the events leading to and including the pub- 
lication of Rousseau’s works has been given in detail. No 
attempt, however, has been made to analyze the contents 
of any of these works, except inasmuch as they might bear 
on the matter of publication. 

The author of this study wishes to express her sincere 
appreciation to her Research Adviser, Professor Maurice 
Baudin. His high scholastic standards, his intellectual in- 
tegrity, his tireless efforts and unflagging interest have 
been a source of great inspiration. She is especially grate- 
ful to Professor Baudin for having suggested the topic, and 
has considered it an honor and a privilege to work under 
his direction. 302 pages. $3.90. Mic 57-3665 
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A STUDY OF ITS LITERARY ART AND 
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AND SCANDINAVIA 


(Publication No. 22,409) 


Velma Naomi Ruch, Ph.D. 
The University of Wisconsin, 1957 








Supervisors: Professor Helen C, White and Einar Haugen 


The stature of Sigrid Undset as a novelist of interna- 
tional reputation and the importance of her masterpiece, 
Kristin Lavransdatter, in literary tradition made an analy- 
sis of this work particularly inviting. In launching such a 
study I was primarily interested in approaching the novel 
as a work of art, in discovering the interconnection be- 
tween theme, character, structure, and style - in interpret- 
ing the particular methods by which organic unity and co- 
herence may be achieved in the narrative form. To do so, 
I found it necessary to place the novel in a broader per- 
spective, to consider the various sources and traditions 
that helped contribute meaning and vitality to the whole: 

(1) the artist’s background, her character, and the relative 
position of Kristin Lavransdatter in the totality of her 
works; (2) the historical facts concerning the Middle Ages, 
both in Norway and continental Europe, which lend authen- 
ticity to the work and provide its setting; and (3) the re- 
lation of the trilogy to literary tradition - to the historical 
novel and Sigrid Undset’s particular method of transform- 
ing history into narrative art, to Norwegian literature, its 
realism, its prose style, and its expression of the Middle 
Ages, and to twentieth-century literature as revealed 
through the interpretations of critics. 

Central to the entire analysis of the novel and basic to 
an understanding of its total construction was the discovery 
of its major theme, the inter-relationship of the finite and 
the infinite, and its development through the often conflict- 
ing demands of paganism and Christianity. Since love by 
its very nature is the force through which man is most 
closely bound to the finite and most irresistibly drawn to 
the infinite, the various concepts of love (Eros, Agape, 
courtly love) had to be considered as they found expression 
in the lives of the characters. Once the many elements of 
theme had been explored and seen in proper perspective, 
the brilliance of the novel’s organization became immedi- 
ately apparent. The juxtaposition and intermingling of 
paganism and Christianity, the two major forces in the 
novel, and the author’s skillful manipulation of their rela- 
tionship gave effective support to the theme and served to 
dramatize the struggle taking place within the individual 
spirit. Undeniably, Sigrid Undset’s mastery of form, both 
in structure and style, has been underestimated by the 
critics, even by those most eager to praise her artistry. 
Much of the final power of the trilogy is dependent on an 
almost magical sense of harmony and derives in part from 
an unusual insight into the architectonics from which great 
art arises. Her style, often assumed to be merely care- 
less or at best unplanned, is found on close analysis to be 
directly descended from oral literature, from the saga, 
the ballad, the folktale, and to have been consciously pat- 
terned after the old linguistic forms. From the very be- 
ginning Sigrid Undset has been honored for her philosophic 
insight and her ability to create characters completely 
convincing in their response to life; that she also is an 











expert in those areas in which critics often found her lack- 
ing not only adds greater interest to the trilogy but 
strengthens the conviction that the source of the novel’s 
power lies in its greatness of conception and in the unity of 
form which gives that conception meaning. | 
The thesis is divided into three parts: the first ex- 
plores the background from which the novel arose, the 
second the artistry of the novel itself, and the third the 
critical reaction it occasioned in America, England, and 
Scandinavia. Though the central emphasis is placed on the 
second part, the other two provide proper perspective for 
effective interpretation. 499 pages. $6.35. Mic 57-3666 


WILLIAM CARLOS WILLIAMS’ IMAGE OF AMERICA 
(Publication No. 22,420) 


Joseph Evans Slate, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Frederick J. Hoffman 


William Carlos Williams’ prose and poetry is unified 
by the American themes and images in his work and by his 
theory of art, in which American qualities are as important 
as universal meaning. The local is transformed into the 
universal by formal invention, but the power of art comes 
as much from the local particulars as from the formal 
abstraction: “no ideas but in things.” Art is a pink church, 
a testimony to faith in experience that is colored by the 
artist’s life in a particular place. The only basis for 
American art is the modern American milieu, and creation 
of new, indigenous art is the only means of achieving cul- 
tural and spiritual wholeness in America. This theory is 
directly reflected in Williams’ themes, which are fre- 
quently drawn from American history, and in his important 
symbols and images, which all represent the American 
land. 

History is not a cold scientific record of the past, writ- 
ten for the sake of absolute truth; it is myth, written for 
the illumination of the present. Consequently, Williams’ 
American history is mythopoeic whether it appears in the 
form of a play, essay, novel, or biographical sketch. The 
mythical figures appearing in his work, and especially 
those of In the American Grain -- the Indian, the Dis- 
coverer, the Revolutionary Hero, and the Immigrant -- all 
maintain a specific relationship to the land and are created 
to give modern Americans an understanding of their con- 
nections with the land. Through myth and art, Americans 
may discover their roots in the place in which they live. 
Since the modern economic myth of Social Credit also em- 
phasizes the importance of using the full resources of the 
American land and its people, Williams incorporates So- 
cial Credit into his image of America, expanding the figure 
of the Immigrant to give a fuller picture of American 
wealth and poverty in the White Mule trilogy than in any 
work before Paterson. 

Paterson, Williams’ epic poem, is a refined and con- 
centrated statement of his image of America that also il- 
lustrates his local theory of American art. The poem is 
an ambitious attempt to provide America with a modern 
myth, resembling Hart Crane’s The Bridge and Ezra 
Pound’s Cantos in its myth-making, but being unique in its 
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form: alternating prose and poetry. Local history and 
other details of the place appear in the poem as prose, to 
emphasize the integrity and power of direct experience 
and the dependence of any new, vital art upon such a solid 
background of history and human life. In the things of 
Paterson, New Jersey, Williams finds his idea, the poem 
Paterson. 340 pages. $4.35. Mic 57-3667 





ROBERT FROST’S POETRY AS SELF-CLARIFICATION 
(Publication No. 23,641) 


Daniel Webster Smythe, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. T. P. Haviland 


The primary purpose of this dissertation is an exhaus- 
tive exploration of the thought of Robert Frost, to reveal 
the evolution of his individual poetic style, and to arrive, 
as nearly as possible, at his eventual philosophy of life as 
expressed in his works. The writer has had at his dis- 
posal, in addition to the poetry itself, a mass of material 
not otherwise available--records of conversations, steno- 
graphic notes etc.--the fruit of long years of friendship 
with the poet. The dissertation is composed of (1) a bio- 
graphical survey; (2) a study of Frost’s individuality; (3) 
a consideration of his writing as a means of self-clarifica- 
tion; (4) a codifying of his expressed philosophy of poetic 
technique; (5) an analysis of the growth of his ideas and 
the crystallization of his thinking. 

A careful study is made of his reactions to: (1) the 
wonder and sanity of nature; (2) God and the conventional 
religious beliefs; (3) love of woman; (4) the dignity of 
labor; (5) laughter as salvation; (6) the despotism of rea- 
son. The illumination of the “favor” or glimpse of truth, 
his exploitation and exploration of the common speech, the 
“sound of sense,” the disparaging of “free verse” and other 
extremes--all are considered. 

Frost’s overall purpose has unquestionably been a 
Clarification of himself and his thought by means of cre- 
ating poetry. He digs truth out of himself by inspiration, 
by intuition, rather than by any process of reason or logic; 
this amounts to a sort of ‘spiritual prospecting.’ For that 
reason we have given much space to a careful tracing of 
his poetic development. We have divided his productivity 
into what seem to us four logical, if arbitrary, categories: 
“poems of youthful love,” (early period), “poems of psy- 
chological insight,” (early middle period), “meditative 


lyrics,” (late middle period), and “editorials,” (late period). 


The dated poems, discussed in their chronological order, 
make apparent this movement from emotion to intellectual- 
izing, from lyricism to philosophy. His reliance on the 
metaphor and his treatment of life as a synecdoche are 
also significant in this study. 

Two appendices [-a typical Frost lecture heretofore 
unrecorded and an intimate journal-account of a visit with 
the poet-conversationalist and thinker-| offer a picture of 
Frost as a teacher and testify to his prime interest in 
young people. A third clarifies further his poetic philoso- 
phy by an exhaustive analysis of his metrical devices. 

259 pages. $3.35. Mic 57-3668 


MODERNISMO IN POETRY, AND ITS EXPONENTS: 
MANUEL GUTIERREZ NAJERA, RUBEN DAR({O, 
AND LEOPOLDO LUGONES 


(Publication No. 22,867) 


Kathleen Hickey Thomas, Ph.D. 
University of Pittsburgh, 1957 





The purpose of this study is to evidence the continuing 
interest in the period of Modernismo in Hispanic America. 
Modernismo merits such interest because it has been the 











most important literary development to come from His- 
panic America and the first purely “criollo” attempt to 
enter the field of world literature. With modernismo came 
a new surge of life to Spanish poetry when it opposed the 
exhausted rhetoric of Romanticism with a flexible and 
renovated verse, opulent with new images. 

Manuel Gutiérrez Najera was the first to introduce a 
new feeling into poetry and thus he became a precursor 
of modernismo. He was also the first to read and intro- 
duce the new French poets of the Parnassian and Symbolist 
groups to Hispanic America and his influence was wide- 
spread. He was closely followed by José Marti, Julian del 
Casal, and José Asuncion Silva, all of outstanding merit, 
as precursors. The poetry of Gutiérrez Najera ranks him 
as a great lyricist, greater elegist, and an expressly 
Mexican poet. 

Rubén Dario was the greatest poet yet produced by His- 
panic America and his fame reaches to and is included in 
Spanish literature on a par with GOngora and Quevedo. He 
was the foremost exponent of modernismo and carried the 
renovating impulse across the ocean to Spain where it was 
sorely needed. He and his followers in Hispanic America 
have produced some of the most beautiful examples of 
modernismo in poetry. 

After the death of Rubén Darfo, Leopoldo Lugones was 
considered the greatest writer in Hispanic America. Like- 
wise known as the poet of Argentina, his concept of mod- 
ernismo carries it beyond the usual bounds of modernismo 
into post modernismo. In his case this expression was 
known as nativismo and was related to the “gaucho” litera- 
ture of the Rio Plata. His genius was the broadest in the 
field of letters, the most prolific, but of the men discussed 
in this study it was the most unequal in merit. 

136 pages. $2.00. Mic 57-3669 























THE LIFE AND WRITINGS OF 
HORTENSE ALLART (1801-79) 


(Publication No. 22,433) 


Lorin Arthur Uffenbeck, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor William T. Bandy 


Hortense Allart (later, Madame Hortense Allart de 
Méritens) was a French femme de lettres who was born in 
Milan on September 7, 1801, and died in Montlhéry (Seine- 
et-Oise) on February 28, 1879. Her principal friends in- 
cluded Sainte-Beuve, Chateaubriand, Béranger, and Sir 
Henry Bulwer, as well as George Sand, Thiers, Mignet, 
Gino Capponi, and, briefly, Stendhal. 
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The problem of this dissertation was to establish the 
chronology of her life and to prepare a complete bibliog- 
raphy of her published writings. 

In addition to the existing documentary sources, this 
study was based on a number of unpublished manuscript 
sources in the Spoelberch de Lovenjoul Collection of the 
Bibliotheque de 1’Institut de France at Chantilly. It in- 
‘cludes unpublished letters from Hortense Allart to Sainte- 
Beuve, from George Sand to Hortense Allart, from Charles- 
Victor de Bonstetten to Hortense Allart, and from Madame 
Regnault de Saint-Jean d’ Angély to Hortense Allart. Cer- 
tain of Hortense Allart’s letters to Sainte-Beuve bear 
manuscript annotations in the hand of Sainte-Beuve. Of 
certain previously truncated letters this thesis gives the 
full original version. 

The result is a fully documented and richly annotated 
study providing much new information on the life and writ- 
ings of Hortense Allart and of particular interest to stu- 
dents of Sainte-Beuve, George Sand, and Chateaubriand. 

515 pages. $6.55. Mic 57-3670 


A STUDY OF THE AMERICAN WOMAN 
AS SHE IS PRESENTED IN THE AMERICAN DRAMA 
OF THE NINETEEN-TWENTIES 


(Publication No. 22,931) 
Charles Getchell Wiley, Ph.D. 
The University of New Mexico, 1957 


The purpose of this dissertation is to determine what 
concepts and modes of conduct dictated the behavior of the 





woman in the American drama of the nineteen-twenties. 
Fifty-two full-length plays were chosen for the study. As 
a basis of selection, only those plays were considered 
which Burns Mantle chose for inclusion in The Best Plays 
of the year series covering the theater seasons from 1919- 
20 through 1930-31. 

A variety of dramatic forms is represented in the study, 
ranging from the traditional tragedy and melodrama, 
comedy and farce, to expressionism and fantasy. The 
characters are almost without exception subordinated to 
the plot; and as a result, no homogeneity is immediately 
apparent among the various women in the plays, subjected 
as they are to a variety of situations and emotional 
stresses. What is apparent, however, is that the woman 
of the nineteen-twenties is a person to be reckoned with 
in the social, in the economic, and in the moral structure 
of the times. 

The plays studied make it clear that the woman of the 
times, whether essentially a mother, a wife, or an unmar- 
ried girl, is no longer content to submit unprotestingly to 
the economic, moral, and social inequalities which have in 
the past been thrust upon her. Throughout the decade, the 
woman in the plays obstinately battles convention. 

Yet, although the mores of past generations seem the 
object of her revolt against convention, and although she 
appears much of the time to be controverting the vaunted 
superiority of men, her fundamental preoccupation is that 
abiding concern of women—happiness and love. And in 
almost every instance, she comes to realize that the hap- 
piness and love which she cherishes can be best attained 
within the framework of traditional society, through her 
devotion to her home and to a husband who loves her. 

244 pages. $3.15. Mic 57-3671 
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University of Missouri, 1957 


Supervisor: Leonard M. Blumenthal 


This dissertation studies metric properties of arcs in 
a general metric space and metric continua, It initiates a 
systematic study of those metric arcs that possess certain 
tangent-like properties; for example, the property T de- 
fined in the following. 

Definition. A metric arc A has property T at p, peA, 
provided lim x rst=7, r,s,teA, r<s<t (where r<sct 
refers to a natural ordering of points of the arc). 

Our investigation of this class of arcs, presented in 
this part, centers about those finite subsets of an arc that 
form lattices or homogeneous chains. The common dis- 
tance between consecutive points of an n-lattice is denoted 
by A(n). 

Definition, An arc is called metrically monotone, if 
and only if, x,y,z€ A, x<y<z imply xy<xz. 

In each of the principal results of this part, given below, 
property T can be replaced by certain weaker properties 
to obtain more general result. 

Lemma. If a metric arc has property T at each point, 
then there exists €>O such that, peA, r,s,té U(p,e )A and 
rs=st implies rs=st< rt. 

Theorem. If a metric arc A has property T at each 
points, then a positive integer N exists such that for n> N 
every n-lattice of A is a homogeneous X (n)-chain. 

Corollary. If an arc A has Menger curvature at each 
point, then “almost all” n-lattices inscribed in A are homo- 
geneous A(n)-chains. 

Lemma, If A is a metric arc with property T at each 
points, then positive numbers 5p,5, exist such that for 
each point p of A, 


(i) x,ye {alae U(p, dp)! A, a, p} implies px< py, 
(ii) x,ye {4|q€ U(p, 6;,)°A, p y q} implies px >py. 


Theorem. If anarc A has property T at each point then 
it is the sum of a finite number of metrically monotone 
arcs. 

Theorem. If an arc A has property T at each point, 
then there exists a positive integer N such that for n>N 
the arc A contains exactly one n-lattice. 

Corollary. If an arc A has Menger curvature at each 
point, then there exists a positive integer N such that for 
n 7N the arc A contains exactly one n-lattice. 

In the second part, property T for arcs is extended to 
a tangent-like property for metric continua as follows. 

Definition. A metric continuum K has property Tx at 
p, p€A, provided that lim x rst , r,s,t€ A where x rst de- 
notes a largest angle of the triple r,s,t. 

The most interesting result of this part is stated in the 
following. 


Theorem. A metric continuum K which has property 
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Ty at each point is either a rectifiable arc or a rectifiable 
topological circle. 

This theorem owes its origin to the work of C. Y. Pauc, 
who announced it, in a slightly modified form, without 
proof, in 1935. Ina recent letter to L. M. Blumenthal, 
Professor Pauc reported that he is unable to supply a 
proof, 

Theorem. If an arc A has property T at each point, 
then it is rectifiable. 

In our proof of the above theorem, several results of 
intrinsic interest were obtained. Among these are the 
following theorems. 

Theorem. If a metric arc A has property Tx at a point 
p of A, then it has property T at that point. 

Theorem. If a-‘metric continuum K has Menger curva- 
ture at a point p of K, then it has property T, at p. 

Theorem. If a metric continuum K has property Tx at 
a point p of K, then the order of K at p is not greater than 
two. : 50 pages. $2.00. Mic 57-3672 


SUBSTITUTION THEOREMS FOR 
INTEGRAL TRANSFORMS 


(Publication No, 22,592) 


Robert George Buschman, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Jack R, Britton 


Two problems which occur in the derivation of function- 
pairs related by integral transforms are considered, Em- 
phasis is placed on the general transform 


b 
f(s) = | K(s,t) F(t) dt, 


a 


referred to as the % -transform, and a special case of 
this, the Laplace transform. The function F(t) is called 
the original; f(s), the image. 

The first problem is the representation of the image of 
k(t) F[g(t)] in terms of the image of F(t). In the tables of 
integral transforms many isolated examples have appeared 
for specific functions k(t) and g(t), in particular for the 
Laplace transform, and one formula for the Laplace trans- 
form with arbitrary g(t) is stated. Two theorems are ob- 
tained for such a representation for the Laplace trans- 
form and one of them is generalized to the 7 -transform 
with symmetric kernel. The representation obtained for 
the J -transform image of k(t) F[g(t) ] is 


b 
| ? (t,u) f(u) du 
a 


in which @(t,u) has the 7-transform image K [s,h(p)] k 
[n(p)] | h'(p)| , where h = g “, and F(t) satisfies certain 
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conditions and has the @-transform image f(s). This one 
theorem is also applied to the problem of finding the La- 
place transform of a power of the function F(t) for certain 
types of functions. Finally, a similar theorem is obtained 
for a type of transform which does not have a symmetric 
kernel, the Mellin transform, 

The second problem is the representation of the origi- 
nal of k(s){f[ g(s)] in terms of the original of g(s). In this 
case many examples of special cases and one formula for 
the Laplace transform involving general functions k(s) and 
g(s) likewise occur in tables of integral transforms. A 
theorem is obtained for the 7-transform (without the re- 
quirement of symmetric kernel), and this theorem is spe- 
cialized to the case of the Laplace transform. The repre- 
sentation for the 7 -transform original of k(s) f[g(s)] is 


b 
| Q@(t,u) F(u) du 
a 


in which @(t,u) has the @-transform image k(s) K[g(s),u] 
and F(t) satisfies certain conditions and has the 4 -trans- 
form image f(s). 

Some formulas are included as examples of the appli- 
cation of these theorems. 36 pages. $2.00, Mic 57-3673 


A NEW EXPLICIT LOCAL NORM 
RESIDUE FORMULA 


(Publication No. 22,684) 


Enrico Thomas Federighi, Ph.D. 
Indiana University, 1957 


Let k be a regular local field of characteristic O with 
prime element 7 and with residue class field of charac- 
teristic p. Suppose lp] = |re| and let k, be the unique sub- 
field of k which has p as prime element and has the 
same residue class field k. 

This paper deals with cyclic extensions C of sucha 
field k gotten by adjoining the roots of Artin-Schreier 
equations (x = 8 where fx = xP - x and f€ k, and is re- 
stricted to the case |p| ¢ |p “|, although there exist ex- 
tensions whenever |f |<|p-P/P-1| . 

Let a, B € k and let © denote the integral elements of 

co 


oo co 
‘ fe as EE ar ek ae 
CO. a =, *F ‘ p= & bf es fom 
where a, # O and b_, are Teichmuller representatives 


and where ay b, are in O,. 


Ow 
Write 8 6 a * =m b..w*™ + 7. d,a* with dy € 


A=-¢e 
©, and define {a@, 8} as the Teichmuller representative of 
d-,. It is shown that {a, 8} is independent of the way a 
and f are written and some elementary properties of the 
symbol {_ }are given. 
The main result is a rule expressing a cocycle (a, B] 
in the form (m, 7] where k(?"* y)/k is unramified; namely 


: e {a, 6}] for p #2 
(a, B] i (7, {a, B}] + (a, 1. * B}] for p = 2, 





The method of proof is somewhat similar to that used 
in proving the same result in characteristic p (see 
O. F. G. Schilling, The Theory of Valuations, Lemma 40). 

Another proof of the main theorem is given under the 
added hypothesis that a = 1 mod 7 using Lemma 40 above. 
It makes use of a commutative mapping system of other 
rings into rings of integral elements of k and of elements 
co 
>_ a,» t’ where a, k and t is an indeterminate. 
YV=m 

Applications of the main theorem give explicit norm | 
formulae for many Artin-Schreier extensions. Let F(am') = 
ee (i . (anv) )/ U where uw is the Mobius function. 
Let <7> be the cyclic group generated by -7 and let K(iy 
denote the set of elements in k congruent to 1 mod 7, 
Then it is shown that for the special case B = br™™, 
px m and b a Teichmiiller representative we get N(C/k) = 


<-1) JV , F(0,‘) * F(b 4 (P (Oo )#™)k-P K(m4i)* - 
A similar but more complicated formula is derived for 


the case when f = ae: bya! where all the by are Teich- 
Y=-t 
muller representatives. 
: At the end are shown some examples of (a, 6B] when 
|p 7 < \B | <\|p -p/p-l , which are not covered in the main 
theorem. 93 pages. $2.00. Mic 57-3674 


THE SLOW FLOW OF A RARIFIED GAS 
PAST A SPHERICAL OBSTACLE 


(Publication No. 22,948) 


Richard Goldberg, Ph.D. 
New York University, 1954 


Adviser: Professor Harold Grad 


The concern of the dissertation is with a mathematical 
study of the properties of the slow, viscous flow of a rari- 
fied perfect gas past a fixed spherical obstacle, under the 
assumptions that the flow is steady, uniform at infinity, 
cylindrically symmetrical, and subject to certain additional 
conditions at the boundary of the obstacle. 

After a brief discussion of the treatment of such flows 
afforded by the Navier Stokes equations, in which the inad- 
equacy of this treatment in the case of rarified gases is 
pointed out, the problem receives a formulation by means 
of a system of equations — the Thirteen Moment equations 
- obtained by H. Grad in an article which appeared in the 
journal: Communications on Pure and Applied Mathemat- 
ics, Volume II, 1949. In the course of this formulation, 
the Thirteen Moment equations are linearized, and bound- 
ary conditions appropriate to the flow are introduced, A 
boundary value problem is thus obtained, and this problem 
is then modified by transforming it to cylindrical coordi- 
nates so as to exploit the symmetry hypothesis. 

An explicit solution to the resulting boundary value 
problem in cylindrical coordinates is obtained, and, from 
it, the heat flow vector and the stress tensor are computed. 
From the latter, in turn, an expression for the force ex- 
erted by the flow medium on the obstacle is derived. 
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In conclusion, the expression thus arrived at for the 
force is compared with the corresponding expressions af- 
forded by the Navier Stokes equations; by a treatment 
based on the assumption of free molecular flow; and by 
experiment. It is found that the Thirteen Moment result 
agrees with that of the Navier Stokes equations for dense 
flow media, but that, although the obvious inadequacy of the 
latter equations in the case of rarified media does not ap- 
pear in the Thirteen Moment result, there is still a dis- 
crepancy between it and those afforded by free flow and 
experiment, 41 pages. $2.00. Mic 57-3675 


A STUDY OF CONJUGATE NETS ON N-PLY 
SYSTEMS OF HYPERSURFACES IN 
N-DIMENSIONAL PROJECTIVE SPACE 


(Publication No, 22,875) 


Bobby J. Hollingsworth, Ph.D. 
University of Kansas, 1955 


This thesis is concerned with the projective differential 
geometry of n-ply systems of hypersurfaces which sustain 
conjugate nets. In general, the results are established for 
triple systems of surfaces in 3-dimensional projective 
space and then are extended so as to apply to n-ply sys- 
tems of hypersurfaces in n-dimensional projective space. 

In Chapter I the vertices of a local reference frame for 
a triple system of surfaces are characterized geometri- 
cally. These points are chosen so that the following are 
simplified: (1) the power series expansion for the equation 
of one of the surfaces and (2) the equation of the one pa- 
rameter family of quadrics, G3, each member of which 
has second order contact with So at xX and third order 
contact along the parametric curves of So. 

The n-dimensional case is considered in Chapter II. A 
quadratic differential invariant defined by P. O. Bell is 
used in the choice of x,, a point of the reference frame. 

A generalized notion of apolarity is defined analytically. 
This concept is used to define a new system of quadrics 
which is a generalization of the system of quadrics of 
Darboux. 

The following general theorem is established. Let the 
general homogeneous coordinates of the general point xo 
of si n- ey system of hypersurfaces be given by x{P = 
x\P) (u’,u”, ... u®) for p =0,1, ...n. The point Xo gener - 
ates the variety VB as ub is ‘held constant. The parametric 
net V8 is denoted by NF. Let Ge be the congruence whose 
generator is the u? -tangent to at will be called 
the =. net of Gg. Theorem: If (1) Gi,G2, °° “Gi-1; 
Gi43; a ye "Gy are conjugate to their oppos - 
ing nets and (2) N*,N® Nin} Nitto nm? it? 

* N” are conjugate nets, then (1) G:,G; are conjugate to 
their opposing nets and (2) Ni,Nj are conjugate nets. 

Two transversal hypersurfaces Vo and V, of the con- 
gruence G,, in n-dimentsional projective space are per- 
spective with respect to an (n-1)-plane 7 if, and only if, 
their tangent (n-1)-planes at corresponding points inter - 
sect in an (n-2)-plane of the (n-1)-plane 7, Theorem: If 
Vo and Vz are perspective with respect to the (n-1)-plane 
xO = O\and if the curves of Vo which correspond to the 
developables of G, form a combdnite net, then the corre- 
sponding net on v, is conjugate. 

76 pages. $2.00. Mic 57-3676 





SHOCK AND WAVE SURFACES FOR 
THREE-DIMENSIONAL ROTATIONAL GAS FLOWS 


(Publication No. 22,692) 


Ram Prakash Kanwal, Ph.D. 
Indiana University, 1957 


In this paper we discuss the problem of shock and sin- 
gular surfaces for three-dimensional gas flows. The an- 
alysis has been divided into three chapters. The first 
chapter deals with the fundamental relations governing the 
steady rotational gas flows of fluids devoid of viscosity and 
heat-conductivity. Various general results are deduced. 

It is found that the pressure gradient vanishes along the 
binormals to the streamlines. Some relations regarding 
the geometry of the flow are discussed, They, in turn, 
help to connect the vorticity components with the gradient 
of the entropy. In plane flows these results reduce to well- 
known results of Crocco and Thomas. 

In the second chapter we deal with shock surfaces. The 
main object of this chapter is to determine the derivatives 
of the components of velocity, pressure, density and en- 
tropy behind the shock surface when the flow in front of 
the shock is given. In particular when the flow in front of 
the shock is uniform, the complete analysis has been given. 
Weingarten’s formulas and various other results of the 
geometry of surfaces concerning the principal normal 
curvatures are found useful in the analysis. The shock 
relations are differentiated along the lines of curvature on 
the shock surface. These relations along with the equa- 
tions of motion are found sufficient to determine the gra- 
dients of the parameters of the flow. The discussion also 
employs certain matrices analogous to the ones used by 
Thomas in discussing the same problem in plane gas 
flows. The analysis is simplified by the use of certain di- 
mensionless variables analogous to the ones introduced by 
Truesdell in his study of plane gas flows. The results 
lead to some dimensionless quantities whose physical 
meanings have been investigated. 

As anticipated the flow is found in general to be rota- 
tional behind the shock surface. The explicit determina- 
tion of the components of vorticity has been carried out. 
This leads to the formulation of a general theorem regard- 
ing the characterization of surfaces behind which the flow 
remains irrotational. It is found that the plane, the right 
circular cone, the cylinder and the developable helicoid 
are the only such surfaces. Moreover it is found that the 
behavior of vorticity components on the rear side of the 
shock is the same as that on the vortex sheet in that the 
components of vorticity in the direction of the normal to 
the shock surface as well as the vortex-sheet vanish. 
Furthermore it is found that Truesdell’s theorem for 
plane flows is carried over to three-dimensional gas flows, 
viz, when a uniform flow of a fluid crosses a shock, the 
pressure gradient cannot vanish at any point on the rear 
side of the shock if the shock is curved and oblique. 

The third chapter is devoted to the study of singular 
surfaces in gas flows under the assumption that the gas is 
endowed with viscosity and heat-conductivity. While the 
results of this chapter are not new the methods employed 
are simpler and more general than those used by earlier 
writers in treating this subject. 

Throughout this paper the formal methods of tensor 
analysis are employed. 50 pages. $2.00. Mic 57-3677 
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AN ANALYSIS OF CONTINUOUS BEAM-COLUMNS 
WITH UNIFORMLY DISTRIBUTED AXIAL LOAD 


(Publication No, 22,852) 


William M, Laird, Ph.D. 
University of Pittsburgh, 1957 


The theory of a single span beam-column with uniformly 


distributed axial loading is extended to the case of a multi- 
span member which is continuous over three or more sup- 
ports. A three-moment equation is developed for cases 
where the axial load distribution is a continuous function of 
span length and the uniform axial load is constant in each 
span. In general, the three-moment equation contains co- 
efficients which are functions of span length and the ratio 
of distributed axial load to concentrated axial load. Gen- 
eral formulas are given for these coefficients, and values 
are tabulated for the case where there is no applied con- 
centrated axial load, which case represents the furthest 
departure from conventional beam-column theory. A sin- 
gle span column built-in at one end is also investigated, 
and a relation is developed for the built-in moment reac- 
tion. A numerical example is presented to illustrate the 
application of the three-moment equation, and the results 
are compared with the solution of the same example by 
conventional theory using average axial load. Finally, 
stability criteria are discussed in which it is determined 
that the critical loads for a continuous structure are 
greater than for single spans. Quantitative criteria are 
presented for the case of two symmetrical spans both pin- 
ended and built in. 62 pages. $2.00. Mic 57-3678 


UNIQUENESS OF THE INVARIANT MEAN 
ON AN ABELIAN SEMIGROUP 


(Publication No. 23,352) 


Indar Singh Luthar, Ph.D. 
University of Dlinois, 1957 


It is proved that an abelian semigroup S has a unique 
invariant mean if and only if it contains a finite ideal. If, 
moreover, the abelian semigroup S is finitely generated 
then each of the above two conditions is equivalent to the 
third condition that there are no non-trivial homomor- 
phisms of S into the additive semigroup of integers. 

46 pages. $2.00. Mic 57-3679 


CONSTANT BREADTH CURVES ON THE SPHERE 
(Publication No. 22,405) 
Herbert Johannes Rebassoo, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Preston C. Hammer 


The outwardly simple line families in the plane were 
characterized by Hammer and Sobczyk (Proc. Amer. Math. 
Soc., 4, 1953) and applied to construct all constant breadth 
convex curves in the plane as orthogonal trajectories of 





outwardly simple line families (Hammer, Proc. Amer. 
Math. Soc., 6, 1955). The purpose of the present study is 
to extend the methods used by Hammer and Sobczyk to 
construct and characterize the constant breadth curves on 
the sphere. 

A line family in xy-plane x sin 9- y cos 9 - p(Q) = 0 
is outwardly simple if p(Q) is continuous, p(O + 7) = - p(Q) 
and p(Q) satisfies Lipschitz conditions. 

A family of great circles is equatorially simple if there 
is a great circle such that a zone both sides of this great 
circle is covered simply by the great circles of the family. 

Let F be an outwardly simple line family in the tangent 
plane of the unit sphere at the north pole. The projection 
of F onto the surface of the sphere is an equatorially sim- 
ple great circle family if the projection center is at the 
center of the sphere. Every outwardly simple line family 
determines an equatorially simple great circle family, and 
conversely. The family of great circles perpendicular to 
the contact great circles of a spherical constant breadth 
convex curve is equatorially simple. If a convex curve is 
not the boundary of a lune of angle less than 7, and a,a' are 
two of its points such that the distance between them is 
maximal, then the normal lines of each of the arcs aa' 
form an equatorially simple great circle family. 

The parametric equations of the orthogonal trajectories 
of an equatorially simple great circle family are derived, 
and necessary and sufficient conditions given for an orthog- 
onal trajectory to be a simple closed curve. The simple 
closed orthogonal trajectories cover simply an equatorial 
band centered on the curve of breadth 7. 

The orthogonal projections on the equatorial plane of 
the simple closed orthogonal trajectories are convex 
curves, 

Further inequalities are given to guarantee the exist- 
ence of convex constant breadth curves. A necessary and 
sufficient condition for the existence of constant breadth 
convex curves as orthogonal trajectories of an equatori- 
ally simple great circle family is that the northern inter- 
section points of the great circles fall into a region not 
Lf 
G 
distances measured along the great circles of the family. 
The convex constant breadth curves then cover simply a 
a 











closer than = to the orthogonal trajectory of breadth 7, the 


zone centered on the orthogonal trajectory of breadth 


being smooth curves with continuously turning tangent 
lines. The inner limiting curve may have angle points, and 
the outer limiting curve, the polar of the first, exhibits 
flat points corresponding to these angle points. 
On the other hand, all constant breadth convex curves 
on the sphere can be constructed as described. 
100 pages. $2.00. Mic 57-3680 


INTRINSIC DEFORMATION THEORY OF A FAMILY 
OF SUBSPACES IN A RIEMANN SPACE 


(Publication No. 22,707) 
Joseph Francis Schell, Ph.D. 
Indiana University, 1957 


In an n-dimensional Riemann space V, possessing a 
positive definite metric and referred to the coordinates 
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a region R is considered in which there is given a vector 
field VY and a family (V_,) of m-dimensional subspaces 
Vv...” The family is regarded as given by the parametric 
equations 


(1) Cae ee ee ce | 


in which the 7)’s are taken as the coordinates in each V,, 
of (V,,,) and the ¢’s are the parameters of the family. The 
primary concern of the dissertation is the development of 
an intrinsic deformation theory for the family by generali- 
zation of the treatment of V. HLAVATY given in [1]?’. In 
[1] HLAVATY presents a deformation theory that admits 
only those transformations of the 1\’s and 2’s which pre- 
serve not only the V,,,’s given by (1) but also those holo- 
nomic V,_,,,’s given by (1) when the ¢’s are taken as coor- 
dinates and the 7)’s are taken as the parameters of the 
family. The treatment given in the dissertation described 
.herein considers as admissible any transformation of the 
n’s and ¢’s which preserve only the V,,,’s themselves. To 
accomplish this task certain explicitly stated limitations 
of applicability were employed. 

To each member of the family the embedding theory of 
[2] is applied. This yields at each point P of R the set of 
Frenet curvature tensors (F-curvature tensors) for V,, (P) 
at P, The investigations of the thesis concern the behavior 
of the F-curvature tensors as the family undergoes an in- 
finitesimal deformation induced by the transformation 


(2) ,fU = €U4 ev", 


where € is an independent infinitesimal.» The fundamental 
definitions of the deformation are an adaptation of those 
employed in [1]. 

Two essentially different theories have been found. 
First, that which is referred to as the deformation theory 
of the F-representation. This theory is obtained by apply- 
ing the fundamental definitions to the so-called F- 
components of the F-curvature tensors.” Second, that 
which is termed the deformation theory of the  -represen- 
tation, a theory obtained by applying the fundamental def- 
initions to the -components of the F-curvature tensors.» 
Both theories are “intrinsic theories,” i.e., the results 
are independent of the choice of the particular —€F-frame 
employed. A brief analysis of the fundamental divergen- 
cies of the two theories is also presented. In each case 
the principle results consist of a set of equations which 
give an explicit determination for the components of the 
deformation of the F-curvature tensors in terms of the 
deformation vector V" and tensors associated with (V,,). 


1, A family (V,,) of m-dimensional subspaces defined 
in a region R of V,, is a set of V,,,.'s which is such thateach 
point of R is in one and only one Vn: 

2. Numbers in brackets refer to the BIBLIOGRAPHY 
below. 

3. In [3], HLAVATY has shown that under quite gen- 
eral circumstances the F-curvature tensors of a V,,(to- 
gether with a metric g,}) form a complete set of data for 
determining the subspace V,,,. This fact discloses the ap- 
propriateness of considering the deformation of the F- 
curvature tensors. 

4. The F-components of the curvature tensors are the 
components in certain non-holonomic frames in normal 
spaces which are intrinsically defined by the subspaces 
Vin 2nd whose construction is given in [2]. These F- 


frames play a major role in the definition of the curvature 
tensors, 





5. The —-components are the components of the F- 
curvature tensors expressed in terms of the holonomic co- 
ordinate system EVof V,. 
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ON THE THEORY OF CERTAIN 
LIE RINGS OF SKEW ELEMENTS 


(Publication No. 22,426) 


Earl William Swokowski, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Charles W. Curtis 


Let M and M' be dual left and right vector spaces, re- 
spectively, of countable dimension over a division ring of 
characteristic different from 2. Denote by F(M,M') the 
ring of finite valued linear transformations on M having 
adjoints on M' relative to the bilinear form connecting M 
and M'. Let J be an involution in F(M,M') and let S denote 
the Lie ring of skew elements of F(M,M') relative to J. In 
this paper results of Jacobson and Kaplansky are employed 
to obtain explicit forms and multiplication rules for the 
elements of S. Direct proofs for the Lie simplicity of 
[S,S] and the fact that[S,S] generates F(M,M') are then 
given, The former result is verified by a theorem re- 
cently published by Herstein. In the remainder of the pa- 
per the methods of proof introduced earlier are applied to 
certain infinite dimensional Lie algebras which correspond 
to the rings F(M,M') and S. In particular, extensions of 
the base field are investigated and results similar to those 
in the finite dimensional case are obtained. Results on 
extensions of automorphisms are also obtained and an ex- 
ample is given which brings out a dissimilarity between 
infinite and finite dimensional Lie algebras. Also included 
are some fragmentary results on the Lie ring of skew ele- 
ments in an involutary primitive ring when the underlying 
vector spaces have countable dimension over a division 
ring of characteristic different from 2. 

It is hoped that the methods of proof employed in this 
paper may be applicable to rings more general than sim- 
ple rings containing minimal right ideals. Likely candi- 
dates for investigation are locally canonical matrix rings 
in the sense of Jacobson. 44 pages. $2.00. Mic 57-3682 
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AN EXAMINATION OF EULER METHODS OF 
SUMMABILITY FOR DOUBLE SERIES 


(Publication No. 22,874) 


Peter Anthony Zaphyr, Ph.D. 
University of Pittsburgh, 1957 


Extensions of Euler’s two equivalent summability meth- 
ods to double series have recently been treated in the lit- 
erature. This dissertation considers four logical exten- 
sions which encompass the two extensions published by 
G. N, Wollan (On Euler Methods of Summability, Proc. 
Amer. Math. Soc., Vol. 4 (1953), pp. 583-587). 

Let A}; be the sequence of partial sums of a double 
series. The four summability methods treated here are 
defined in terms of the following sequence -to-sequence 
transformation formulas: 





m,n 


(1) APS, = @eyn™ q+) SY (MTt) (PTD) pmb gmk Ang, 
h,k=O 


m,n 


(2) Ben =(p+1)™ +1)" 
2, | 


) prank qu"™ Ay, 


(3) cht, = @ +1)" a. le Co a, 
h,k=O 


(4) DPS, = @+1)™ (q+ ys > Pyetie «Ms: 


h,k=O 


where p and q are aon negative real numbers, If the trans- | 


formed sequence AM converges to the limiting value L, 
the original double series is said to be summable to L by 
the extended Euler method E(A;p,q). In a similar manner 





formulas (2) to (4) give rise to the extended Euler 
methods E(B;p,q), E(C;p,q) and E(D;p,q), respectively. 
The extensions considered by G. N. Wollan are E(A;p,p) 
and E(B;p,p). 

It is shown that all four methods are equivalent when 
applied to a series whose partial sums form a bounded 
double sequence. That is, a series of that type summable 
by one method to L is also summable to L by the remaining 
methods. When applied to series with unbounded partial 
sums the methods are no longer equivalent. For the latter 
case, inclusion theorems and examples are employed to 
obtain, in part, the relative strengths of the methods. 

The salient properties of Euler’s method for simple 
series are examined to see if they apply to the extended 
methods. It is found that the extensions are all regular 
summability methods, and that they increase in strength 
with the summability parameters p and q. The necessary 
conditions for a series to be convergent, when it is known 
that the series is summable by any one of the extended 
methods, are found to correspond to those for Euler’s sim- 
ple summability method. 

An alternate representation of the transformations, one 
which displays the organic structure of the transformed 
sequences, is obtained by expressing the transformed se- 
quences in terms of a common series. 

Berekasvili’s Tauberian theorem (see Mathematical R 
Reviews, September 1956, p. 840) is shown to apply to the 
extensions considered here. Also, expressions for the 
E(B;p,q) summability methods in terms of Norlund and 
Hausdorff means are obtained, but the remaining three 
methods are not so expressible. It is indicated how to re- 
define the extended Euler methods so theyall can be stated 
in the form of the above two general summability methods. 
Finally, two questions are left open concerning the inclu- 
sion of the methods for unbounded double sequences. 
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THE MINERALOGY OF THE JACKSONBURG 
FORMATION IN EASTERN PENNSYLVANIA 
AND WESTERN NEW JERSEY 


(Publication No, 22,921) 


Satyabrata Ray, Ph.D. 
Lehigh University, 1957 


This paper reports the results of a mineralogical in- 
vestigation of the Middle Ordovician Jacksonburg lime- 
stone formation in eastern Pennsylvania and western New 
Jersey. The laboratory techniques utilized are petro- 
graphic methods, X-ray diffraction and differential thermal 
analyses, and electron-micrographic studies. The use of 
ion-exchange resins for separating acid-sensitive clay 
minerals from the carbonate rocks is described. 

Calcite is the predominant mineral. There is a small 
amount of dolomite. Quartz and mica minerals (two-layer 
muscovite) occur throughout the formation. Each of them 
constitutes about 30-40 per cent of the acid-insoluble resi- 





due, which in turn makes up 15-30 per cent of the rock. 
Well crystallized, ferriferous chlorite minerals range 
from a trace to about 15-20 per cent of the acid-insoluble 
residue. Montmorillonite minerals occur sporadically up 
to about 10 per cent of the residue. There appears to be 
about 5-10 per cent of sodic feldspar in the residue. Py- 
rite is a minor accessory mineral amounting to less than 
five per cent of the residue. A carbonaceous material, 
which is probably not graphite, constitutes a maximum of 
five per cent of the residue. 

The bulk of the Jacksonburg is characterized by the 
presence of chlorite. There is a chlorite-poor unit 50-80 
feet thick immediately above the Jacksonburg- 
Beekmantown contact. This unit occurs within whatever 
stratigraphic subdivision or facies happens to be present 
at this position. Another chlorite-poor unit is suggested 
at the top of the Jacksonburg formation, but chlorite ap- 
pears in the overlying Martinsburg shale in one section 
studied. Samples from the Beekmantown, for about 200 
feet below the Jacksonburg-Beekmantown contract suggest 
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that the calcitic limestone* beds contain a small amount 
of chlorite, whereas the dolomitic limestones’ seem to be 
chlorite-poor. 

It is suggested that the chlorite-poor units of the Jack- 
sonburg formation were shallow marine deposits, but the 
bulk of the formation was formed in a deeper (neritic 
zone?) environment which provided more opportunity for 
diagenetic alterations of detrital illite and montmorillonite 
to chlorite. The presence of chlorite in the Jacksonburg, 
outcropping in small areas isolated from the main belt, 
suggests that the formation was deposited in an extensive 
sea rather than in isolated small basins. The present out- 
crop pattern reflects incomplete erosion. 

The high degree of crystallinity of the clay minerals is 
a result of post-depositional stress deformation. Mont- 
morillonite is attributed to minor admixture of volcanic 
ash. The absence of kaolinite from the Jacksonburg for - 
mation may indicate a lack of kaolinite from the source 
area since the diagenetic alterations of kaolinite require a 


A HISTORY OF THEORIES OF THE MINOR TRIAD 
(Publication No, 22,691) 


Dale Alfred Jorgenson, Ph.D. 
Indiana University, 1957 


The study is concerned with the efforts of theorists to 
explain the origin and generation of the minor triad, and 
its relationship to the major triad. 

Such a study is needful, because a considerable number 
of the major theorists since the eighteenth century have 
endeavored to find a solution to this problem, and a clari- 
fication of their attitudes toward minor theory helps greatly 
in understanding clearly their points of view regarding 
musical theory in general. A knowledge of a particular 
theorist’s attitude toward the origin of the minor triad also 
helps, in many cases, to clarify his attitude toward the 
function of the minor triad. 

Historically, the study includes theorists from Zarlino 
in the sixteenth century until the present. The data was 


arranged in five basic categories for purposes of compari- 
son: 


1, The theory of the movable third withinthe divided 
fifth. This theory was originally based upon the theory 
and the fifth was the basic, naturally-given interval of 
that triad, and the third might therefore be moved at will 
without disturbing the basic nature of the triad. 


2. The theory of added thirds. This theory was al- 
most opposite to the theory of the divided fifth — yet, 
and in another sense, was closely related to it. In- 
stead of establishing a pre-designated fifth, it added 
thirds of two different species in order to obtain a fifth 
as the sum of the two thirds. This theory was popular 
during the latter nineteenth and early twentieth centu- 
ries, particularly in England, and still is the basic 
textbook approach to the problem. 








much slower deposition than seems probable at least for 
the chlorite-poor units. : 

The chlorite-poor units may represent shallow water 
stages during the gradual submergence of the site of de- 
position at the beginning of the Jacksonburg period, and its 
gradual emergence at the end of the period. This infer- 
ence is consistent with the observed hiatuses of the Jack- 
sonburg formation with adjacent formations. 

The distribution of chlorite in the calcitic and dolomitic 
limestones under consideration suggests another approach 
to the problem of the origin of dolomite, If the magnesium 
was introduced into calcitic limestone after sedimentation, 
one might expect greater production of chlorite from illite. 
But the present data do not show this. 

124 pages. $2.00. Mic 57-3684 
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3. The theory of mirror inversion of chords, or 
Harmonic Dualism,. This theory conceived of the minor 
triad as an equally-valuable counterpart to the major 
triad, and was popular long before Hugo Riemann’s 
“Undertone Series” became his basis for defending it. 
The theory often had philosophical implications because 
of the basic antithesis upon which it was based. 


4. The theory of the multiple generator. This the- 
ory has not had as many adherents as the first three, 
but those who accepted it were often highly influential 
theorists. The theory has the practical effect of giving 
two roots to each minor triad, one of which is actually 
not heard. One theorist extended the idea by originating 
a “triple generator” theory. 


9. Miscellaneous theories of the minor triad. None 
of the other theories of minor became as important as 
the first four enumerated. However, there were theo- 
rists who chose particular partials of the harmonic se- 
ries to represent the minor triad; one based his entire 
system on what he termed the “Laws of Tonality.” 


Each theory was traced throughout its existence histori- 
cally so that its growth could be clearly perceived. The 
interaction of the varied theories was also considered, how- 
ever, in the Critique at the end of each chapter. 

Examination of each of these theories, with its semi- 
mathematical or partially-acoustical foundations, leads to 
the conclusion that the direction of theoretical thinking has 
been unfruitful in establishing the actual nature of the 
minor triad. Although several of the theories clarify cer- 
tain aspects of the triad, none is a satisfactory answer to 
the problem. Therefore, the origin of the minor triad must 
be considered to be an artifice of human invention, rather 
than the result of natural law in mathematics or acoustics. 
In this respect, therefore, the minor triad cannot be con- 
sidered the counterpart or the direct antithesis of the major 
triad, 176 pages. $2.30. Mic 57-3685 
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A STUDY OF THE UNIVERSITY OF WISCONSIN 
SUMMER MUSIC CLINIC 


(Publication No, 22,389) 


William Keith Macy, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Samuel T. Burns 


In 1952 the Rockefeller Foundation sponsored a project 
to explore some of the techniques employed by the Univer - 
sity of Wisconsin in contributing to the unique development 
of the cultural arts in the state. As a part of the project, 
this study concerns the summer music activity known as 
the Music Clinic, which has been conducted since 1930 on 
the University campus by the School of Music. The pur- 
pose of this study is to trace the history of the Music 
Clinic through 1952 describing its development and analyz- 
ing its contributions. 

The descriptive phase of the history seeks to answer 
the general question: How has the summer music clinic 
technique developed at the University of Wisconsin? From 
this question four secondary questions were derived: 

1, What were the prominent factors in the inception of 
the Clinic? 

2. What is the record of Clinic attendance through the 
years? 

3. What have been the objectives of the Clinic? 

4. What activities has the Clinic sponsored: a) for the 
music directors, and b) for the high school students ? 

Historical data were available from numerous sources 
to answer the above questions. Treatment of this aspect 
constitutes approximately half of the dissertation. 

The analysis phase of the study seeks to answer two 
basic questions: 

1, What effective contributions has the Clinic made? 

2. How might the Clinic be improved? 

Data on the above were gathered by means of a ques- 
tionnaire which was prepared in three stages: a) a series 
of 18 interviews with former students of the Clinic, b)a 
trial mail questionnaire which was sent to 24 other stu- 
dents, and c) the final printed questionnaire which was de- 
livered to 201 selected students, 170 of whom responded 
(an eighty-five per cent return). 

The respondents represented closely the total Clinic 
population with regard to: a) distribution of attendance 
through the 23 years (1930-52), b) the ratio of boys to 
girls, and c) the distribution of membership in the Clinic 
performing organizations. 

Examination of the completed questionnaires revealed 
strong evidence supporting the conclusion that the respond- 
ents believe the Clinic has made significant contributions 
to their musical development and to the University. Evi- 
dence of the first contribution is seen in the following: 

1. Large numbers of respondents believe that at the 
Clinic they were given new understanding and interest in 
musical performance. 

2. Many respondents give the Clinic credit for greatly 
encouraging their continued participation in music. 

3. The recalled highlights of Clinic attendance pertain 
largely to the excitement of performing enjoyable music 
under the direction of outstanding conductors. 

It is also clear that contributions have been made to the 
University in at least three ways: a) by introducing tal- 
ented young people to the campus; b) by influencing them to 





continue their education beyond high school, particularly at 
the University; and c) by promoting good will for the Uni- 
versity. 

A final type of information sought in the questionnaire 
was opinion on how the Clinic could be improved, This in- 
formation was requested in a separate section that could 
be returned unsigned. Of the 170 respondents, only 87 re- 
turned this portion, indicating a reluctance to criticize or 
suggest changes. Tabulation of the comments shows that 
only for the area of Clinic classes (not performing groups) 
is there much demand for improvement, 

A concluding statement presents two issues that were 
observed in the course of the study, issues that must be 
faced in the future planning of this organization: 1) Should 
training for music directors be included? 2) Should the 
performance groups for high school students be supple- 
mented by classes? The answer to the first is in the af- 
firmative. For the second, it is concluded that the Clinic 
classes should be given careful examination. 

288 pages. $3.70. Mic 57-3686 


THE OCTO MISSAE OF GEORGE DE LA HELE 
(VOLUMES I AND II) 


(Publication No. 22,435) 


Lavern John Wagner, Ph.D. 
The University of Wisconsin, 1957 





Supervisor: Professor Leland A, Coon 


George de La Hele’s Octo Missae is relatively unknown. 
This dissertation is designed to make the complete work 
available in a modern edition for the first time as well as 
providing an analysis of its contents. 

The dissertation is in two volumes, Volume I, com- 
mentary, contains two parts. Part One consists of a re- 
interpretation of the available biographical material on 
George de La Hele and an examination of the position of 
the Octo Missae in the history of early music printing. 
Part Two is an analysis of the music from the standpoints 
of form, text, parody technique, notation, rhythm, ca- 
dences, harmony, counterpoint, and melody. Volume II, 
music, contains a complete edition of the Eight Masses 
put into score form, in modern notation. 

George de La Hele (1547-1587) divided the years in his 
life span between the Netherlands and Spain. He spent the 
period 1560-1570 as a choirboy in the Royal Chapel of 
King Philip I, then held posts as Chapelmaster in the 
Netherlands at Malines and Tournai, and returned to 
Madrid as Master of the Royal Chapel from 1582 until his 
death in 1587. 

While some confusion has existed as to whether or not 
de La Hele was an ordained cleric, a re-interpretation of 
the biographical facts which are available reveals that he 
probably received only minor orders. This accounts for 
his ability to hold several ecclesiastical benefices during 
his lifetime. 

De La Hele’s chief work, the Octo Missae, has been 
noted mainly for the beauty of its printing, which was done 
by Christophe Plantin at Antwerp in 1578. These Eight 
Masses are based on motets of Lassus, Josquin des Prez, 
Crecquillon and de Rore. Masses one to four are written 
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for five voices, Masses five and six for six voices, and 
Masses seven and eight for seven voices. 

Technically, de La Hele follows in the contrapuntal 
tradition of the Netherlandish composers. The stile famig- 
liare plays no part in these works. Amond the points of 
technique found to be particularly interesting are: ending 
of melodic phrases with a minim on a weak beat; use of 
the syncopation — quarter note, half note, quarter note; 
and a great deal of deviation from the “classic” cambiata 
pattern. The composer shows a greater appreciation for 
the use of triple meter than musicians ordinarily did in 
this period. This is especially true in the seventh and 
eighth Masses, 

De La Hele is a conservative composer. He manifests 
this conservatism, and also his true genius, most charac- 








teristically in the relationship between the Masses and the 
motets which serve as their models. He often prefers to 
use a type of motet which contains a cantus-firmus drawn 


‘from Gregorian chant. The long tones of this cantus- 


firmus are skillfully taken over into the Mass along with 
other polyphony from the motet. 

In the hands of de La Hele the parody Mass has reached 
a peak in its development. By the use of melodies, rhythms, 
and harmonies drawn from the motet the Mass is suffused 
with resemblances to its model. Sometimes this relation- 
ship is direct and literal; sometimes it is refined and sub- 
tle. The Mass recalls its model in countless ways, and yet 
far surpasses it in depth of artistic expression. 

821 pages. $9.35. Mic 57-3687 
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DEHYDROGENASE ENZYME STUDIES IN 
EXPERIMENTAL HYPERTENSION IN THE RAT, 
INCLUDING THE EFFECTS OF RESERPINE THERAPY 


(Publication No. 22,585) 


Max E, Bierwagen, Ph.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Donn L. Smith 


Previous investigations have demonstrated that the 
kidney, adrenal, thyroid and pituitary have an affect upon 
the development and/or maintenance of experimental hy- 
pertension. However, extirpation of these organs has been 
the primary procedure employed in establishing this rela- 
tionship. One objective of the present investigation, there- 
fore, was to study the relative dehydrogenase enzyme ac- 
tivity of the kidney, adrenal, thyroid and pituitary, as well 
as the heart, in various forms of experimental hyperten- 
sion. Furthermore, reserpine has been observed to effec- 
tively prevent or lower the elevated blood pressure in ex- 
perimental hypertension, This drug is believed to exert 
its hypotensive effect through inhibition of sympathetic 
centers in the central nervous system, but there is experi- 
mental evidence which indicates that the hypotensive ac- 
tion of reserpine also involves peripheral effects. Thus, 
a second objective was to investigate the enzymatic activ- 
ity of the kidney, adrenal, thyroid, pituitary and heart of 
the hypertensive animal under active reserpine therapy. 

The experimental animal was the albino rat, in which 
hypertension was produced by four different procedures, 
In two groups uninephrectomy was combined with either 
constriction of the remaining renal parenchyma by means 
of a figure eight ligature or encapsulation of the remain- 
ing kidney with plastic. The other methods employed were 
the feeding of a choline deficient diet early in life and the 
administration of excessive DCA and salt to uninephrec- 
tomized rats. Blood pressures were measured indirectly 
with the “Infraton” sphygmograph system. The metabolic 
activity of the kidney, adrenal, thyroid, pituitary and heart 





were determined by quantitating the endogenous dehydro- 
genase enzyme level of these organs. For this measure- 
ment the quantitative tetrazolium technique, employing 
triphenyl tetrazolium chloride as the indicator, was used. 
This method has previously been reported to provide a 
means of measuring the metabolic activity of kidney and 
adrenal tissue. On the basis of consistent and reproducible 
results, it was found that the tetrazolium technique was 
also applicable for determining the enzymatic activity of 
the thyroid, pituitary and heart. 

No role for the adrenal, thyroid and pituitary in the 
etiology of experimental hypertension could be determined 
upon the basis of a change in the endogenous dehydrogenase 
enzyme level. The dehydrogenase enzyme level of the kid- 
ney, however, was consistently lower than the normal in 
the four types of experimental hypertension studied, This 
would indicate that the kidney is involved in experimental 
hypertension at an enzymatic level, the mechanism of 
which was not revealed by the present investigation. With 
an elevation of the blood pressure in the experimental ani- 
mals a real or apparent increase of the dehydrogenase 
enzyme level of the heart also resulted. This is probably 
due to the increased work load placed upon the heart by 
the hypertensive blood pressure levels. 

Reserpine was found to have no affect upon the endoge- 
nous dehydrogenase enzyme level of the adrenal and pitui- 
tary. A depression of the dehydrogenase enzyme activity 
of the kidney in normal animals under reserpine adminis- 
tration occurred, but this was not felt to be involved in the 
hypotensive action of reserpine. This drug also effected 
a significant lowering of the dehydrogenase enzyme level 
in the hearts of normal and hypertensive animals along 
with an apparent reduction in the amplitude and frequency 
of cardiac contractions. This was concluded to be a direct 
action for reserpine on the heart. This probable decrease 
in the cardiac output may be a factor in the mechanism 
whereby reserpine lowers the elevated blood pressure. 
The endogenous dehydrogenase enzyme level of the thyroid 
was significantly reduced in animals receiving reserpine. 
Thus, an in vivo antithyroid effect for reserpine was dem - 
onstrated. 87 pages. $2.00. Mic 57-3688 
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THE PHARMACOLOGY OF DUOLITE 
POLYELECTROLYTE 402, A WATER 
SOLUBLE LINEAR POLYMER 


(Publication No. 23,098) 


Eugene Newton Greenblatt, Ph.D. 
The University of Connecticut, 1957 


Duolite Polyelectrolyte 402* (D. P. 402) is a water sol- 
uble linear polymer linked by polyvinyl groups, containing 
quaternary ammonium groups. A search of the literature 
failed to reveal any pharmacological investigations on com- 
pounds of this type. 

It has been shown that quaternary ammonium groups 
confer the properties of stimulation or depression of or- 
gans or structures innervated by both the autonomic and 
somatic nervous systems on compounds of diverse chemi- 
cal nature, The fact that D. P. 402, in its molecular 
makeup, possesses quaternary ammonium groups, led to 
the belief that it would be parasympathomimetic (either 
cholinergic or anticholinesterase-like), curare-like, or 
have some ganglionic activity. 

A systematic investigation was therefore proposed to 
determine the nature of the physiological actions of D. P. 
402, and to explore the possibility of any therapeutic appli- 
cations. 

Oral, subcutaneous, intraperitoneal, intramuscular in- 
jections and corneal instillation proved ineffective. It was 
necessary to administer all doses by the intravenous route. 

Experiments performed on isolated intestinal muscle 
indicated a strong muscle stimulatory effect, which was 
able to be blocked by atropine. 

In vitro studies on both serum and red cell cholinester - 
ase demonstrated that D. P. 402 in low concentration is a 
specific for the “true” or red cell cholinesterase, and is 
irreversible. 

The experiments performed on the intact dog heart and 
the isolated rabbit heart showed that D. P. 402 will cause 
bradycardia and demonstrated the low tolerance of the 
heart to the drug. 10 mcg. in the perfusing fluid caused 
the isolated heart to stop (except when protected by atro- 
pine) and 3.0 mg./Kg. was fatal to the dog (except when 
protected by atropine). 

The curare-like effect was evidenced in experiments on 
the dog gastrocnemius muscle, This effect was found to be 
persistent and without any observable depression of respi- 
ration. 

Ganglionic, adrenergic, and adrenolytic activity was 
found to be absent in experiments performed on the nicti- 
tating membrane of the cat. 

In summary, it has been shown that D. P. 402 is a cho- 
linesterase inhibitor possessing specificity for true cho- 
linesterase and irreversible properties. The enzyme in- 
hibition accounts for the action on the heart, blood pressure, 
and intestinal smooth muscle. It has also been shown that, 
in the proper dosage, D. P. 402 possesses a persistent 
curare-like effect. 59 pages. $2.00. Mic 57-3689 


*Manufactured by Chemical Process Company, Redwood 
City, California. 





THE EFFECTS OF NEUROMUSCULAR BLOCKING 
AGENTS ON NEUROMUSCULAR TRANSMISSION 
DURING TETANIC STIMULATION 


(Publication No. 23,235) 


William L, Kuhn, Ph.D. 
University of Cincinnati, 1957 


On rapid indirect stimulation, the response of skeletal 
muscle follows a complex sequence of variations of tension. 
In a cat muscle, stimulated indirectly at a frequency of 
500/second for 15 seconds, Rosenblueth and Cannon (Am. J. 
Physiol., 130:205, 1940) described an initial rise in tension, 
stage 1; followed by stage 2, a decrease in tension; stage 
3a, a second increase; stage 3b, a more prolonged de- 
crease in tension; stage 3c, a third peak and stage 4, a 
decrease in tension after stage 3c. Their results indicated 
that the changes in tension denoted changes in neuromus- 
cular transmission, Stage 3b was attributed to the neuro- 
muscular blocking effects of excess acetylcholine concen- 
tration at endplates. The resumption of transmission at 
stage 3c was thought to be caused by the decreased output 
of acetylcholine from nerve endings which reduces the 
acetylcholine concentration at endplates. No hypothesis 
was proposed to account for stage 2. 

This work is an attempt to further characterize these 
effects by using depolarizing and non-depolarizing neuro- 
muscular blocking agents and cholinesterase inhibitors, 
and by varying muscle length and resting tension, 

Methods: The intact rat sciatic nerve-gastrocnemius 
muscle preparation (Van Maanen, J. Pharmacol. and Exper. 
Therap., 100:362, 1950) was stimulated at a frequency of 
500/second for 10 seconds every minute. Contractions 
were recorded electrically and displayed on an oscillo- 
graph, | 

Results and Conclusions: Stage 2 becomes less promi- 
nent with increments of resting tension. With increments 
of resting tension the maximal rate of increase in tension 
decreases while the developed tension increases, Thus, a 
longer time is required to reach the peak of stage 1 and it 
approaches stage 3a. The tension developed at stage 3a 
increases to a greater degree than that at stage 1, thus 
stage 3a encroaches on the area occupied by stage 2. The 
prominence of stage 2 is a function of the time required to 
reach stage 1 and the height of stage 3a. 

The marked sensitivity of stages 3a, 3b and 3c to paral- 
ysis by cholinesterase inhibitors (neostigmine and 1,5-di 
(p-N-allyl-N-dimethylaminophenyl)pentane-3-one) and the 
acceleration of the development of these stages, especially 
stage 3b, after the administration of these substances, sup- 
port the hypothesis that stage 3b is caused by an accumu- 
lation of acetylcholine. This suggested the possibility of 
an ambient depolarization at the endplate region during 
stage 3b. 

There was no qualitative difference in the effects of 
decamethonium and tubocurarine on the stages of trans- 
mission in the rat gastrocnemius muscle, These results 
do not support the idea that acetylcholine causes a depol- 
arizing neuromuscular blockade at stage 3b. Stage 1 is 
less sensitive to their paralyzing effects than the later 
stages. 

These results are consistent with recent evidence that 
“depolarizing” neuromuscular blocking agents may cause 
neuromuscular blockade without concomitant depolariza- 
tion. 
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Small doses of cholinesterase inhibitors cause a slight 
paralysis of stage 1. With increasing doses summation of 
muscle response occurs with repetitive firing of muscle 
action potentials. Larger doses produce paralysis of 
stage 1 by neuromuscular blockade. 

103 pages. $2.00. Mic 57-3690 


THE METABOLISM OF TYRAMINE 
BY RABBIT AORTA 


(Publication No. 23,009) 


Marilyn Wales McCaman, Ph.D. 
Washington University, 1957 


Chairman: Dr. Robert F,. Furchgott 


A study of the metabolism of tyramine by rabbit aorta, 
in vitro, has been made using chemical analyses for vari- 
ous functional groups, ultra-violet absorption spectra, and 
chromatographic analysis. Products formed from tyra- 
mine in the presence of aortic strips have been character- 
ized and identified. 

The presence of an active monoamine oxidase in this 
tissue has been confirmed. p-Hydroxyphenylacetaldehyde, 
the deamination product of tyramine, has been identified in 
aorta-tyramine incubation mixtures. It has an absorption 
peak at 275 my in acid and at 330 my in alkali, Under all 
conditions tested the amount of aldehyde found during incu- 
bation with aorta is less than half of the amount of amine 
which has disappeared. The presence of p-hydroxyphenyl- 
acetic acid, the oxidation product of p-hydroxyphenylacetal- 
dehyde, has also been established. Aorta-tyramine incu- 
bation mixtures contain an unidentified substance which has 
an absorption peak at 420 my in alkali; a peak in acid at 
360 my is seen after previous alkaline treatment. The dis- 
appearance of the p-phenol group of tyramine has been 
confirmed, It has been suggested that such a disappear- 
ance could result from a cleavage of the phenyl ring of 
tyramine or its metabolic products. Chromatographic an- 
alysis reveals the presence of at least six, new, unidenti - 
fied phenolic compounds. 

The presence of cocaine or sodium cyanide had little 
effect on the metabolic products of tyramine produced with 
aorta. After treatment of the tissue with iproniazid, less 
aldehyde was formed but the formation of unidentified phe- 
nolic compounds was not decreased; the absorption at 
420 mu was abolished, 

This investigation has shown that tyramine undergoes 
numerous metabolic reactions in the presence of rabbit 
aorta. In addition to the monoamine oxidase and aldehyde 
oxidase reactions, i.e., formation of aldehyde and acid, a 
complex series of reactions involving the phenolic group of 
tyramine has been found, Further investigation of these 
reactions is needed to determine what role they may play 
in producing or modifying the pharmacological effects of 
tyramine and related sympathomimetic amines. 

180 pages. $2.35. Mic 57-3691 





THE PHARMACOLOGY OF ORTHO 
AND PARA THYMOTIC ACID 


(Publication No. 23,110) 


James Edward O’Brien, Ph.D. 
The University of Connecticut, 1957 


Examination of the chemical configuration of ortho and 
para thymotic acid shows these compounds to have a struc- 
ture analogous to that of salicylic acid. On the basis of the 
chemical structure and the fact that the introduction of 
alkyl groups on the benzene nucleus enhances the physio- 
logical activity of the parent compound without a propor - 
tionate increase in toxicity an investigation was instituted 
to determine the pharmacological and toxicological actions 
of these compounds particularly in regards to the analgesic 
and antipyretic properties characteristic of compounds 
possessing the basic salicylate nucleus, 

An investigation on the ability of these compounds to 
alter the pain threshold in rats showed that ortho thymotic 
acid was fifteen times more potent than sodium salicylate 
as an analgesic, and that para compounds possessed ap- 
proximately twice the analgesic potency of the salicylate. 

Comparison of the antipyretic potency of the isomers 
with those of sodium salicylate showed that the ortho com- 
pound exhibited an activity equivalent to 6.7 times that of 
the salicylate, while para thymotinate possesses 1/4 the 
potency of the ortho configuration. 

The intravenous administration of these compounds in 
dogs showed them to exhibit a marked stimulation of res- 
piration. They were found to increase both its depth and 
rate. The small quantity of drug and the short space of 
time required to produce this response strongly suggests 
that they have a specific action on the respiratory mech- 
anism. 

Intensive investigations were carried out on the action 
of ortho and para thymotic acid on the heart. Perfusion of 
frog, turtle, and isolated rabbit hearts together with cardi- 
ographic studies in the dog showed these compounds to 
have little effect on the heart in doses required to produce 
analgesia. Higher doses of the drugs produced first stim- 
ulation and then myocardial depression depending on the 
concentration employed. 

Evaluation of the irritating action of these compounds 
on the skin and eye of the rabbit revealed that the para 
thymotic acid was practically non irritating, whereas the 
ortho isomer exhibited moderate irritation. 

A study of the action on isolated rabbit ileum showed 
that these compounds had little effect on the intestine ex- 
cept in comparatively large quantities which first stimu- 
late and then depress by a direct action on the muscle as 
shown by their ability to prevent contraction of the ileum 
upon the addition of barium chloride. 

Investigation of acute toxicity in rats established that 
the thymotic acids were more toxic than sodium salicylate. 
The ortho thymotinate was found to be four times more 
toxic than the salicylate while the para thymotic acid was 
only one half as toxic, 

Short term chronic toxicity studies were carried out 
by feeding rats a sufficient quantity of ortho thymotinate 
to maintain a high degree of analgesia over a period of 
three weeks. Gross necropsy and hematological studies 
failed to show any abnormalities. . 

Although these compounds are more toxic than the sali- 
cylates investigation has shown that this increase in 
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toxicity is not in proportion to their analgesic potency. In 
the case of the ortho compound the analgesic activity is 
fifteen times greater, while the toxicity is increased only 
four fold. 

This disproportionate increase in activity and toxicity 
gives rise to a wide therapeutic range suggesting that the 
drug may possess value particularly in rheumatic fever 
where salicylates must be administered in doses capable 
of producing salicylism. 94 pages. $2.00. Mic 57-3692 


AN INVESTIGATION OF HUMAN SKIN LIPIDS 
(Publication No. 22,431) 


James Edward Tingstad, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor Dale E, Wurster 


The manner in which drugs penetrate human skin has 
been the object of many investigations. However, in spite 
of the large amount of research effort that has been ex- 
pended on the problem the mechanism by which penetration 
occurs has not been fully elucidated. Many investigators 
have indicated that the skin lipids play an important role 
in the transport process. If the lipids do provide a path- 
way for the entrance of drugs, it would be highly desirable 
to study the behavior of drugs in this medium. Before 
such a study can be initiated, however, it is first necessary 
to learn more about the chemical and physical nature of 
these lipids. Therefore, this investigation deals primarily 
with the chemical variations that occur in human skin 
lipids. 

The first problem encountered in this study was to de- 
velop a collection procedure that would supply relatively 
large amounts of material. An extraction procedure, us- 
ing ethyl ether as the solvent and the arms of human vol- 
unteers as a source of supply, was developed whereby five 
to seven grams of skin lipids could be collected from 50 to 
70 volunteers in a three hour period. 

It was necessary to establish the relative homogeneity 
of the various lipid samples collected. If significant differ - 
ences existed among several lots, the results and data ob- 
tained would require more careful interpretation than 
would otherwise be the case. Variations in the chemical 
composition of the collected material can originate from 
several sources, as follows: (1) possible seasonal fluctu- 
ations common to the entire population, (2) inherent dif- 
ferences among individuals, (3) variations arising from 
extracting different lipids due to minor procedural 
changes, (4) variations due to extraction of different body 
areas and (5) effects of storage. Variations in chemical 
composition were followed by infra red analyses and by 
acid number and iodine number determinations. 

In this work it was found that skin lipid composition 
definitely varies with the season of the year. Variations 
consisted of changes in the ratio of the intensities of infra 
red absorption at 5.75 and 5.85 microns. This was first 
indicated in analyses of the samples of pooled lipids and 
later verified with work done on lipid samples from indi- 
vidual subjects. 

The skin lipids obtained from various individuals were 
found to be quite different with respect to the infra red 





peak ratios and acid numbers. In studies on ten individ- 
uals, spanning a 15 month period, the ratios varied from 
0.39 to 1.35 and the acid numbers ranged from 30 to 67 for 
two subjects extracted on the same day. 

In experiments designed to collect lipids from various 
levels of the follicular canals, it was found that no signifi- 
cant difference existed between lipids normally found in 
the surface film on the skin and those in the hair follicules. 
By extracting several individuals twice within a two-hour 
interval, it was found that lipids from the two extractions 
were very similar. In another experiment in which one 
subject was extracted every two days for six days, it was 
shown that all samples were similar, both in composition 
and in amount collected. These results indicate that the 
collected skin lipids were essentially those produced by 
the sebaceous gland, and that the skin lipids are completely 
replaced within 48 hours after ether extraction. 

The skin lipids collected from the back were found to 
be similar to those obtained from the arms. Thus, it is 
possible that skin lipids over a large portion of the body 
are similar in composition, and that results obtained from 
experiments on arm lipids can be applied to skin lipids in 
general, 

It was found that skin lipids can be stored in a refriger- 
ator or under dry ice for relatively long periods of time 
without significant decomposition. Thus, it is possible to 
collect skin lipids in large lots and store them for future 
investigational use. 

It was desirable to establish the chemical nature of the 
component or components responsible for the observed 
variations in the infra red absorption peak ratios. The 
lipids were subjected to a liquid-liquid countercurrent ex- 
traction procedure using petroleum ether as the moving 
phase and two and one-half per cent water in methanol as 
the stationary phase. The components responsible for the 
two absorption peaks were effectively separated during the 
first 100 tube transfer operation. Subsequent purification 
and chemical and infra red analyses showed that fatty acids 
were responsible for the 5.85 micron peak and that esters 
of these fatty acids were responsible for the 5.75 micron 
peak. Thus, the seasonal and individual variations ob- 
served are due to variations in the relative amounts of free 
fatty acids and esterified fatty acids in the lipids. 

88 pages. $2.00. Mic 57-3693 


STUDIES WITH COMPOUNDS PRODUCING POSITIVE 
INOTROPIC EFFECTS IN THE HEART: 

I. OUABAIN AND VERATRIDINE ON 
POTASSIUM MOVEMENTS IN THE ISOLATED HEART. 
Il, EFFECTS OF SATURATING THE 
LACTONE MOIETY OF GLYCOSIDES. 


(Publication No. 23,244) 


Robert Lore Vick, Ph.D. 
University of Cincinnati, 1957 


The experiments on mammalian hearts reported and 
discussed in this thesis depend upon certain findings from 
previous studies on human erythrocytes: a)Cardiac gly- 
cosides block potassium re-entry into potassium -depleted 
red cells but veratridine does not. b) Cardiac glycosides 
having saturated lactone moieties block potassium 
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transport in red cells as well as the usual (unsaturated) 
glycosides do. 

Part I concerns the effects of ouabain and of veratri- 
dine on the function and the potassium exchange of the 
heart. Both ouabain and veratridine are found to cause po- 
tassium loss from the isolated guinea pig heart in concen- 
trations which also produce positive inotropic effects. The 
relationship between these effects is discussed. 

Rapid stimulation of the perfused isolated guinea pig 
heart causes a net loss of potassium from the heart to the 
perfusate. When stimulation is stopped there is a net gain 
of potassium by the heart from the perfusate. By using 
this phenomenon it is shown that ouabain causes a loss of 
potassium from the heart by decreasing net influx, while 
veratridine has the same effect by increasing the efflux 
more than the influx. 

From experiments using K* it appears that only a 
small part of the total internal potassium participates im- 
mediately in the ionic changes related to excitation. 

Contracture and the potassium balance of the heart are 
shown:to be related. It is proposed that contracture may 
be brought about by a sustained depolarization caused by 
depletion of the potassium content of a hypothetical small, 
rapidly-exchanging compartment. Rapid stimulation of the 
heart increases the contracture-producing potency of vera- 
tridine, but not of ouabain. Itis proposed that potassium loss 
caused by cardiotonic compounds is simply a continuing ef- 
fect which begins in the same low concentration range in which 
positive inotropic effects occur, but which of itself produces 
no noticeable effects on cardiac function until it has become 
great enough to produce irregularities or contracture. 





Part Il. Since the saturated glycosides shared with the 
unsaturated cardiac glycosides the property of inhibiting 
potassium transport in the red cell, it was proposed that 
the saturated glycosides might also share their effects on 
the heart. 

Quabain, an unsaturated glycoside, and the saturated 
glycosides dihydro-ouabain, dihydrodigoxin, and dihydro- 
digitoxin were studied. The compounds were administered 
by slow constant infusion into dog heart-lung preparations 
made hypodynamic by pentobarbital. This method allows 
accurate determinations of quantities required to produce 
therapeutic as well as lethal effects. 

The glycosides with saturated lactones retain the prop- 
erties of the usual cardiac glycosides toward hearts, but 
they are in some respects less potent. The saturated gly- 
cosides when administered by constant infusion to the dog 
heart-lung preparation produce their therapeutic effects 
with a smaller part of their lethal doses than do the unsatu- 
rated compounds from which they were derived. This im- 
proved safety margin is discussed. 

Simple lactones produce effects in perfused isolated 
guinea pig hearts like the toxic effects of cardiac glyco- 
sides without the positive inotropic effects of the glyco- 
sides. It is proposed that the lactone group of the mol- 
ecule causes the toxic effects and that the positive ino- 
tropic effects might arise from some other structural 
combination. It is suggested that cardiotonic compounds 
with more favorable safety margins might be produced 
and that the glycosides with saturated lactones may be 
a step in that direction. 118 pages. $2.00. Mic 57-3694 
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T. H. HUXLEY’S POPULARIZATION OF DARWINISM 
(Publication No, 22,674) 


Charles S. Blinderman, Ph.D. 
Indiana University, 1957 


The dissertation *T. H. Huxley’s Popularization of Dar- 
winism” is based primarily on a study of a collection of 
unpublished Huxley papers at the Imperial College of Sci- 
ence and Technology, University of London. These papers, 
supplemented Huxley’s published writings and by contem - 
porary nineteenth-century criticisms of his exposition, 
have enabled us today to evaluate Huxley’s popularization 
of Darwinism with respect to four subjects: science, phi- 
losophy, religion, and ethics; and to verify the commonly 
held, but hitherto undocumented, opinion that Thomas 
Henry Huxley was the foremost popularizer of the Victor- 
ian age. 

Since Huxley’s temperament is of primary importance 
in an attempt to evaluate the effectiveness of his populari- 
zation, Part I of the dissertation is devoted to an examina- 
tion of those aspects of his personality which impelled him 
to undertake the defense of what was considered to be an 
anti-scriptural, blasphemous, outrageous scientific hypoth- 





esis. Part II deals with Huxley’s message in science, phi- 
losophy, religion, and ethics, the principle contention being 
that Huxley flowed with his age, taking on the responsibil- 
ity of continually re-defining Darwinism in order to present 
its application to certain philosophical issues, such as ma- 
terialism, and to certain religious interests, such as the 
Higher Criticism. His message in science was centered 
around the hypothesis that man has evolved from ape-like 
ancestors; in philosophy, that an agnostic attitude was the 
only reasonable and progressive one to hold in attempting 
to answer the questions arising from a mechanistic inter- 
pretation of the cosmos; in religion, that textual criticism, 
archeology, and paleontology demonstrate the legendary 
nature of Biblical events such as the Deluge; and, lastly, 

in ethics that an apprenticeship to science produces health- 
ier moral principles and action than an obeisance to tra- 
ditional religious morality. 

But Huxley did not merely flow passively with the Zeit- 
geist: he also directed the stream of intellectual thought 
in the nineteenth century. Part III of the dissertation deals 
with the reception of his exposition of Darwinism, with the 
effect he had upon his age. While there were other com- 
petent popularizers, men like Herbert Spencer, periodicals, 
journals, records of sales, unpublished papers, and other 
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contemporary materials demonstrate that Huxley was 
early considered to be the most articulate and persuasive 
voice of the New Philosophy. His philosophical as well as 
his scientific essays sent magazines into additional edi- 
tions, while his textbooks and popular science works had 
an extremely large sale, reaching hundreds of thousands 
of readers. These readers, together with Huxley’s fellow 
expositors, frequently testified both in letters and in arti- 
cles to the immense influence Huxley had in inducing an 
acceptance of Darwinism. The change in public opinion 
which took place from 1850, when Huxley commenced his 
career as popularizer, to 1895, the year of his death, is 
instructive: the violent opposition which greeted his pro- 
posals was transformed, largely as a result of his own 
labors, to a tolerant appraisal of some of his ideas, and to 
a fairly complete acceptance of others — for example, the 
theory of man’s simian descent. This change does not en- 
tirely justify Huxley’s judgment that he was on the eve of 
a “New Reformation” (the title of the concluding chapter) 
in which Darwinism would be fully and happily recognized 
as a valid explanation of scientific, philosophical, and re- 
religious problems; but the change does justify us in 
maintaining that Thomas Henry Huxley was indeed the 
foremost popularizer of the Victorian age. 

332 pages. $4.25. Mic 57-3695 


PLATONIC ELEMENTS IN 
SPINOZA’S THEORY OF METHOD 


(Publication No. 22,687) 


Frank Ambrose Hayes, Ph.D. 
Indiana University, 1957 


This essay attempts to identify those Platonic elements 
in Spinoza’s theory of method which casual reading of 
Spinoza’s philosophy suggests are present and which close 
reading of his essay on method, the Tractatus de Intellec- 
tus Emendatione, suggests are fundamental. In Part I of 
the essay views of some representative Platonists on 
method are examined to discover the obvious character- 
istics of Platonic methodology; in Part II an attempt is 
made to define Spinoza’s methodology more sharply than 
has heretofore been done; in Part II the features of this 
methodology are compared and contrasted with character - 
istic features of Platonic methodology and the elements 
which the two methodologies have in common are summed 
up. 
' Part Ion Platonic methodologies is instrumental, of- 
fered as a study sufficient only for the purposes of the 
essay. Part II begins with a resume of current opinion 
about Spinoza’s methodology: some say that Spinoza had 
no distinct methodology; some that his method is an ex- 
treme form of Cartesian mathematicism; some that it 
consists in theological syllogizing; but each of these views 
opposes or contradicts some of Spinoza’s statements on 
method, An examination of current interpretations shows 
a tendency to identify Spinoza’s theory of method with his 
practice of method in the Ethics. But since practice 
serves best, generally, to illustrate theory, while theory 
serves to explain practice, it seemed prudent to attempt 
to discover Spinoza’s theory of method from his own 
statements, if that could be done. Since Spinoza’s fullest 








discussions of method occur in the Tractatus de Intellectus 
Emendatione, this treatise became the focus of the investi- 
gation. 

Although the Tractatus is incomplete, Spinoza digresses 
briefly on certain problems to be treated later; these di- 
gressions indicate the course he had charted for, and the 
problems he thought crucial in, his complete methodology. 
From these anticipations, a hypothesis of Spinoza’s meth- 
odology is worked out; it is then tested against the treatise 
on method, the first book of the Ethics, and the correspond- 
ence between Boyle and Spinoza. A conclusion is drawn 
that Spinoza’s complete methodology exhibits three inter - 
related phases, to which are given the names analysis, 
synthesis, and empirical-synthesis. The function of analy- 
sis is to direct the mind to an intuitive perception of the 
first thing of all (Deus sive natura); the function of synthe- 
sis is to derive a knowledge of some eternal laws from the 
idea of the first thing of all; the function of empirical- 
synthesis is to determine by scientific experiment particu- 
lar existing and mutable things with such precision that 
the investigator can discern under which of the eternal 
laws they have been produced. 

The hypothesis of Spinoza’s methodology is then com- 
pared and contrasted with characteristic Platonic method- 
ology. The essay concludes that Spinoza’s analysis is 
characteristically Platonic; that his synthesis is both Pla- 
tonic and Aristotelian; and that his empirical-synthesis, 
while retaining a seventeenth century enthusiasm for ex- 
periment, develops an idea of a metaphysically grounded 
natural science whose optimism goes well beyond the high- 
est hopes of Platonists and Aristotelians, 
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GEOMETRY AND THE CONTINUUM IN THE 
FOURTEENTH CENTURY: A PHILOSOPHICAL 
ANALYSIS OF THOMAS BRADWARDINE’S 
TRACTATUS DE CONTINUO 


(Publication No. 22,396) 


John Emery Murdoch, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor William H. Hay 


The purpose of this thesis is to edit and submit to crit- 
ical analysis a fourteenth century work by one Thomas 
Bradwardine called the Tractatus de Continuo. 

The chief burden of this medieval treatise was to defi- 
nitively refute all contentions supporting the composition 
of the continuum out of indivisibles. In attempting to 
achieve this refutation Bradwardine relied almost wholly 
upon a geometrical method; that is, he tried, by employing 
the principles and precepts of fourteenth century, Euclidean 
geometry, to systematically deduce the contradictions in- 
herent between that science and the hypothesis of indivisi- 
bilism. 

Accordingly, the first part of the thesis is a critical 
investigation of this use of geometry in speaking about the 
continuum. The method of analysis pursued is one which 
not only attempts to describe, in precise, modern termi- 
nology, what Bardwardine’s contentions were with respect 
to the function of geometry in analysing the properties of 
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continuous magnitudes, but also endeavors to determine 
whether or not these contentions are substantially correct. 

Before entering into the analysis of Bradwardine’s 
treatise an attempt is made to state the nature of the prob- 
lem of the continuum, and to sketch the substance and mer- 
its of the various nineteenth century solutions to this 
problem. 

The major conclusions reached by the analysis of the 
Tractatus de Continuo are the following: 

(1) Bradwardine has successfully shown that the pri- 
mary assumptions of Euclidean geometry require that geo- 
metric magnitude be infinitely divisible. Moreover, he has 
drawn attention to the precise manner in which this infinite 
divisibility is effected by these assumptions, and has more 
clearly revealed what is meant by this required “infinite 
divisibility.” This is essentially accomplished by his re- 
alization of the function of the circle postulate as the guard- 
ian of the continuity of geometrical space. 

(2) He has not been entirely successful in his attempt 
to explain the continuity of motion on the basis of the infi- 
nite divisibility of geometric magnitude. His failure ap- 
parently lay in the attempt to infer, by reason of the medi- 
eval doctrine of the intension and remission of forms, the 
continuity of motion from the infinite divisibility of the 
range of possible degrees of motion. 

(3) Bradwardine gives a geometrical interpretation of 
the relations between indivisibles in a continuum. Particu- 
larly noteworthy is his interpretation of the relation of 
connexity between indivisibles as the geometric relation of 
superposition. As this relation is used in Euclidean geom- 
etry to prove the congruence of separate, geometric fig- 
ures, he concludes that its use in accounting for the way in 
which indivisibles may be put together to form a single, 
continuous magnitude would render the foregoing criterion 
of congruence ineffective. 

(4) Bradwardine has successfully demonstrated that 
Euclidean geometry requires that geometrical continua 
cannot be composed of indivisibles which are either finite 
in number or immediately conjoined to one another, How- 
ever, he has not demonstrated, as he thought he had, that 
continua cannot be composed of an infinite number of indi- 
visibles mediate to one another, that is, so related that 
between any two there is always a third. This failure must 
be attributed to an imperfect understanding of the proper - 
ties of infinite sets. . 

(5) Bradwardine does not devote sufficient attention to 
the question of how, as a matter of fact, the continuum is 
composed, He gives, rather, a brief geometrical interpre- 
tation of the standard, Aristotelian solution to this problem 
and does not bother to discuss to any appreciable extent 
what is required in the structure of geometrical space. 
His attention is almost entirely devoted to what must be 
excluded in the composition of the space. 

The second part of the thesis constitutes a critical 
edition of the text of the Tractatus de Continuo. 
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GOD IN THE PHILOSOPHY OF 
CHRISTOPHER JACOB BOSTROM 


(Publication No. 23,079) 


John Nosco, Ph.D. 
Columbia University, 1957 


The old tradition of philosophical eclecticism was rad- 
ically changed in Sweden with the coming of Christopher 
Jacob Bostrom (1797-1866). Although he first aligned him- 
self with German transcendentalism, he gradually turned 
away from this form of speculation. His philosophical vi- 
sion met the basic demand placed on philosophy by the 
Swedish temperament: clear intellectualism in union with 
strong feeling for the deepest respect for human personal- 
ity. In order to define positively something as spiritual 
and eternal, he rejected Schelling’s intellectual intuition 
as the source of true philosophy. In harmony with Plato, 
Jacobi and Fries, he conceived of reason in man as a con- 
crete ability capable of immediate perception of the es- 
sence of being, the idea. The world of ideas is motivated 
by and resting in God’s absolute perception. Thus, God is 
the absolute subject and Person. 

The central motif in Bostrom’s philosophy is the con- 
cept of personality and the problem of relationship of finite 
beings to infinite God. Every man is an idea, and finite 
beings exist as ideas in God. Bostrom escapes pantheistic 
consequences of this doctrine by declaring these ideas to 
be personalities, which do not cease to exist in communion 
with God but live an independent and conscious life therein. 
All that exists is self-consciousness. Everything else is 
a modus or form of this self-consciousness, outside of 
which, or independent of which, nothing exists. Self- 
consciousness embraces both subject and object. True 
Being must be something spiritual, i.e., an all-embracing 
and perfect consciousness. 

That part of Bostrom’s philosophy which discusses the 
nature of Absolute Being is called “rational theology.” 
Here Bostrom sums up God’s attributes in two groups; 
logical and metaphysical. Logical attributes are those 
which refer to God considered in and for Himself without 
regard to His relationship to finite beings; metaphysical 
attributes are the qualities attributed to Him in His rela- 
tionship to men and other finite beings. Bostrom’s sys- 
tematization of God’s attributes is characteristic for its 
clear and exact terminology. 

All ideas, being contained in God, must be considered 
partly as parts of the Absolute and, therefore, perfect, and 
partly as something relatively limited and imperfect when 
considered apart from God, i.e., from their relative 
standpoint. At the apex of all ideas stands the perfect idea, 
God. The subordinated ideas must, therefore, be in some 
way limited and imperfect. This implies that these im- 
perfect subjects comprehend reality unclearly and imper- 
fectly. God gives perfect perception to all ideas, but finite 
beings cannot perceive ideas in their original perfection, 
but only in the form of a given phenomenon, Finite ideas 
experience Only relative realities. This doctrine finds in 
Bostrom’s philosophy strange application in this theodicy. 

Influence of Bostrém on Swedish cultural life is sum - 
marized in the Fourth Chapter which seeks to determine 
what is still living and what is already dead of BostrOm’s 
teaching. His rational theology is confronted with Chris- 
tian doctrines. His God meets face to face with Nygren’s 
God of agape. One cannot speak of BostrOm’s influence on 
Christian doctrine. But it is interesting to see, how some 
modern Protestant doctrines resemble many of Bostr6m’s 
so-calledradicalideas. 280 pages. $3.60. Mic 57-3698 
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THE FORMULATION OF BIOLOGICAL MODELS 
FROM TRACER AND STEADY STATE DATA 


(Publication No. 23,910) 


Mones Berman, Ph.D. 
Polytechnic Institute of Brooklyn, 1957 


Supervisor: Professor P, P. Ewald 


When tracer elements are used to study biological sys- 
tems it may be necessary to relate the collected data to 
specific biological models. It may be further desired to 
restrict the possible models to only those that are also 
compatible with other available sources of information 
about the same system. A formalism for the systematic 
analysis of tracer data and the formulation of steady state 
biological models is presented here. 

A new mathematical approach for the analysis of tracer 
data on compartmentalized systems in steady state is de- 
veloped. The experimental measurements of the amount of 
tracer in the compartments are approximated by a sum of 
exponential functions of time. The coefficients and expo- 
nential factors of these functions are shown to represent a 
set of invariants of the data. These are then related ina 
concise matrix equation to the compartmental model pa- 
rameters, which are the transition probabilities per unit 
time (turn-over rates) of molecules from one compartment 
into another. 

When measurements to uniquely define a model are in- 
complete, the degrees of freedom of the system are ex- 
pressed in terms of a minimum number of variables equal 
to the difference between the number of system parameters 
and the number of invariants found in the data. It is shown 
how other information regarding the system from a priori 
knowledge of some of the parameters from steady state 
measurements of non-labeled material and from thermody- 
namic constraints due to the principle of detailed balance 
may be combined with the tracer data to reduce the de- 
grees of freedom of the system. 

Matrix transformations are worked out to allow the 
mapping of all mathematically consistent models in the 
configuration space of the minimum variables. The bound- 
aries in this space corresponding to the limits for physi- 
cally realizable models are found. Thus, a model is ex- 
pressed by a set of coordinates and the values of all the 
parameters are directly obtainable by substituting the val- 
ues of all the coordinates. Investigation of the range of 
variation of each parameter over the bounded region is 
also possible. 

The mapping operations developed permit transforma- 
tions of uncertainties in the data to uncertainties of the 
model parameters. The uncertainties may be due to either 
incomplete measurements or to statistical fluctuation in 
them. 53 pages. $2.00. Mic 57-3699 
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AN EXPERIMENTAL STUDY OF THE PROPAGATION 
OF PLASTIC WAVES IN LEAD DEMONSTRATING 
THE IMPORTANCE OF STRAIN RATE EFFECTS 


(Publication No. 22,916) 


Paul Philip Budenstein, Ph.D. 
Lehigh University, 1957 


Supervisor: Professor Cassius W, Curtis 


A material subjected to a sufficiently strong impact 
becomes permanently deformed, This permanent, or plas- 
tic, deformation is not instantaneous over the entirety of 
the sample, but rather it propagates as a wave from the 
impact region. The shape of the wave at any instant of 
time depends upon the applied impact stress, the geometry, 
and the nature of the material. 

Two phenomenological treatments have been offered to 
describe the propagation of the plastic disturbance. They 
differ in that one assumes a unique relation between stress 
and strain that is applicable at all instants of time, while 
the other includes a relaxation effect that causes the strain 
to depend on the rate at which the material is loaded as 
well as on the instantaneous value of the stress. 

The experiments of Curtis and Alter showed the impor- 
tance of including a relaxation effect in order to describe 
plastic wave propagation in lead. However, they did not 
perform a direct experiment demonstrating the existence 
of a rapid relaxation in lead, nor did they have available a 
stress-strain curve in the region in which their experi- 
ments were performed. The experiments described below 
were a continuation of the work of Curtis and Alter. 

Most of the work done elsewhere on plastic wave prop- 
agation has been difficult to interpret because only final 
strains were measured and/or because the impulsive load- 
ing wave form was not amenable to theoretical analysis. 
The theories are most readily evaluated if the specimen 
bars are step loaded and no unloading occurs during the 
time of observation. The impulsive input stress used in 
these experiments had a rise time of 30 usec to 85% of the 
final stress followed by a flat portion lasting 1000 psec. 

If an infinitely long bar were subjected to a step input 
stress of infinite duration, then the final strain, according 
to both theories, should be the same and should depend 
only on the magnitude of the input stress. This final strain 
and the magnitude of the input stress step are taken to de- 
fine a point on the dynamic stress-strain curve. Experi- 
ments were performed first to show whether a final state 
were reached within a time of one millisecond, and then 
whether this final state were independent of position for 
step input. Both of these conditions were found to hold 
within the uncertainty of the measurements. The dynamic 
stress-strain curve was then determined and compared 
with the static stress-strain curve taken on the same ma- 
terial by J. R. Ridge and G. P. DeVault. The dynamic 
curve was just slightly above the static. 

A definitive test was performed showing the existence 
of a rapid relaxation in lead. The relaxation constant was 
found to be (6 + 2) x 10°/sec. 
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Finally experimental strain-time records were com- 
pared with the predictions on the basis of the two theories. 
_ The theory with the relaxation effect produced the more 
satisfactory agreement. 

An appendix presents the results of further experiments 
where a double step input stress was employed. It was 
found that the experimental records could not be explained 
by either of the theories. 126 pages. $2.00. Mic 57-3700 


DIFFERENTIAL CROSS SECTION MEASUREMENTS 
OF ARGON, NEON, AND HELIUM SINGLE 
COLLISIONS AT KILOVOLT ENERGIES 


(Publication No, 23,093) 


Ellis Nelson Fuls, Ph.D. 
The University of Connecticut, 1957 


The collision products resulting from single collisions 
of the type AY on A, Ne* on A, Net on Ne, Het on A, Het on 
Ne, and He* on He have been studied in an energy region. 
of 25 to 100 kev in order to investigate the interaction po- 
tential and energy exchange phenomena involved, The par- 
ticle differential cross sections and ionization states of the 
scattered incident particles have been measured and plotted 
over an angular range of from 4 to 40 degrees with a reso- 
lution of 0.5 degree. 

A monoenergetic beam of singly ionized atoms entered 
a collision chamber through a small hole and passed 
through a target gas maintained at a low pressure. The 
target gas pressure was sufficiently low enough to insure 
that the detected collision products had resulted from sin- 
gle interactions. A pair of rotatable collimating holes de- 
fined a solid angle through which scattered particles 
passed and were later detected by a Faraday cage and sec- 
ondary electron multiplier. Before being detected, the 
scattered particles passed between a pair of specially 
formed plates which performed an electrostatic separation 
of the various charge states present in the scattered beam. 

The charge analysis data were used to compute both the 
percentages in a given charge state and the particle differ - 
ential cross sections for the scattered incident particles. 
The percentage plots indicated that the ionization produced 
in these collisions was a function of both energy and angle. 
The differential cross section data were compared with 
theoretical values calculated assuming that a screened 
Coulomb potential energy function existed between the two 
atoms. The agreement between theory and experiment in 
the best case was within 10% out to angles of about 20 de- 
grees. At the larger angles, however, the data fell con- 
sistently below the theoretical curves in excess of the ex- 
perimental error, This was interpreted that the assumed 
potential did not accurately describe the more violent col- 
lisions which produced the large angle scattering near 40 
degrees. 64 pages. $2.00. Mic 57-3701 





THE NUCLEAR MAGNETIC RESONANCE 
SPECTRUM OF CHRYSOBERYL 


(Publication No, 22,795) 


John H, Hockenberry, Jr., Ph.D. 
The Ohio State University, 1957 


The quadrupole splitting of the Al*’ magnetic resonance 
absorption lines in a single crystal of chrysoberyl (Be 
Alz2 O4)4 has been studied at room temperature in a field 
of 7800 gauss. The eight Al*’ sites in the unit cell are of 
two different types. The four sites of the first type have 
equivalent but differently oriented electric field gradients; 
the same is true of the four sites of the second type. How- 
ever the field gradients in the two types of sites are not 
equivalent. The number of lines to be expected as the 
crystal is rotated about each of its axes can be predicted 
on the basis of crystal symmetry. The symmetry proper- 
ties, however, give no indication of the orientation of the 
principal field gradients with respect to the crystal axes. 
Analysis of variations in the splitting pattern as a function 
of crystal orientation in an external magnetic field yields 
the following quadrupole coupling constants and assymetry 
parameters: 


Type I Sites 


C, = 2850 + 15 kc./sec = 0.94 + 0.02 


Type I Sites 


C. = 2846 + 15 kc./sec. n = 0.76 + 0.02 


In addition, the direction cosines defining the orientation 
of the principal axis system have been determined for each 
of the eight Al*” sites. 
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IMPACT TESTS OF TEXTILE FILAMENTS 
(Publication No. 22,919) 


Frank Lewis McCrackin, Ph.D. 
Lehigh University, 1957 


Theories of transverse and longitudinal impact of fila- 
ments are developed and applied to impact tests of textile 
yarns. 

In high velocity impact of a filaments, transverse waves 
are developed that can not be treated by classical linear 
theory since they produce large displacements. Expres- 
sions for the velocity of these waves and the strain devel- 
oped in the filament are derived for the general case of a 
non-Hookean filament, Experiments are described in 
which the transverse wave velocity of nylon yarn was meas- 
ured and a method was developed for calculating the stress- 
strain curve of a filament from these measurements. The 
method was applied to the evaluation of data obtained with 
nylon yarn. The resulting stress-strain curve is more 
nearly linear than curves obtained at a low rate of straining. 

A method was also derived to calculate stress-strain 
curves from low velocity (less than 60 m/sec) transverse 
impact tests of clamped filaments by neglecting longitudi- 
nal wave effects. The stress-strain curves at high rates 
of straining of nylon and fortisan yarns were found by this 
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method, They exhibited larger stresses and lower strains 
at rupture than stress-strain curves obtained at lower 
rates of straining. 

The transverse wave velocity is shown to be sensitive 
to stress relaxation in the filament. From observing the 
transverse wave velocity in nylon yarn, stress relaxation 
occurring in times of the order of a millisecond is shown 
to be small, | 

For transverse impact of a clamped filament, longitu- 
dinal waves produced by the impact will be reflected from 
the clamped ends of the filament and return to interact 
with the transverse waves. The theory of this interaction 
was developed and showed that the interaction should in- 
crease the velocity of the transverse wave. Such an in- 
crease in velocity was observed in impact tests and was 
used to measure -the longitudinal wave velocity in nylon, 
fortisan, and X-36 yarns. 

The theory of the reflection of a transverse wave ata 
clamped end of a filament was also developed. The reflec- 
tion is found to produce a longitudinal strain wave. Uni- 
versal graphs are given that allow the effects of interac- 
tion of longitudinal and transverse waves and of reflection 
of a transverse wave to be determined without laborious 
calculation. 

A longitudinal impact test is also described and shown 
to measure the energy required to rupture a filament at 
high rates of straining. 

For the textile yarns studies, the stress at a given 
strain and the stress at rupture increased with increasing 
rates of straining while the strain at rupture decreased, 
This behavior is shown to be expected from considerations 
of the molecular structure of high polymers. 

91 pages. $2.00. Mic 57-3703 


NORMAL VIBRATIONS OF CERTAIN TYPES OF 
MOLECULES WITH REPEATING STRUCTURE 


(Publication No, 22,811) 


Basil Robert Parnes, Ph.D. 
The Ohio State University, 1957 


The work of DeLoach (Ph.D. dissertation, Ohio State 
University, 1956) is extended to certain chains made up of 
repeating structures. The method of approach consists in 
deriving the equations of motion of the particles forming 
the chain and considering only those terms which lead to 
a solution obvious by inspection. The remaining terms 
may be referred to as terms due to “extra” forces. The 
coupling due to these terms is then evaluated by applying 
Lagrange’s equation with “extra” forces, in the form 


P, +w, P, = zf, A;,, where P is the pth normal coor- 


dinate of the simple, or modified, problem, w, is the pth 
normal frequency associated with P,, A;, is the transfor- 
mation coefficient between the physical coordinate of the 
ith particle and P,» and f; is the “extra” force acting on 
ith particle. 

~ A general vector equation of motion is developed in 
terms of force constants associated with forces tending to 
restore a stretching (or compression) and a bending of the 
bond between two particles. The normal modes of the fol- 
lowing configurations are then calculated: the planar zig- 





zag chain, the helical chain, the paraffin chain, the planar 
polygon, the puckered ring, chains with periodic deviations, 
branched chains, assemblies of chains and rings, and the 
planar hexagonal lattice. 117 pages. $2.00. Mic 57-3704 


THE EJECTION OF ELECTRONS FROM 
METALS BY SLOW IONS AND EXCITED ATOMS 


(Publication No. 23,085) 


David Sternberg, Ph.D. 
Columbia University, 1957 


The means by which slowly moving ions and excited 
atoms aid or impede electron extraction from metals are 
analyzed, The principal atom -metal interactions lead to 
resonance transitions and Auger transitions. The former 
are simple barrier-penetration processes in which either 
a metallic electron neutralizes an ion or an atomic elec- 
tron leaks into the metal. The latter are two-electron ef- 
fects in which one electron reduces the ion or excited atom 
to its neutral ground state, while another electron is 
raised to an excited metallic state. Secondary emission 
occurs when the second electron is properly oriented and 
has enough energy to overcome the metallic barrier. Cal- 
culations made by earlier investigators are much im- 
proved, although it is still not possible to compute the sec- 
ondary emission coefficient Y exactly. Almost all ions and 
excited atoms with energies less than 1000 ev are reduced 
to the neutral ground state. Y increases with increasing 
ionization potential of the atom and is approximately inde- 
pendent of incident-atom energy until the kilovolt region is 
reached, Photon emission and phonon collisions have neg- 
ligible effects. Although only singly charged ions are con- 
sidered in detail, multiply charged ones can be handled 
similarly. Most of the analysis applies to non-metallic 
crystals as well as metals. 

60 pages. $2.00. Mic 57-3705 


THERMAL MOTION IN ICE AND HEAVY ICE 
(Publication No. 23,915) 


Alfred Zajac, Ph.D. 
Polytechnic Institute of Brooklyn, 1957 


Adviser: Dr. R. Brill 


Changes with temperature of x-ray intensities of the 
001 type of reflections in ice and heavy ice were investi- 
gated. It has been noticed that the temperature dependence 
of the intensities of those orders to which only oxygen 
atoms contribute is different from that of the 004 reflection 
to which only the hydrogen or deuterium atoms contribute. 
This indicated the existence of a difference between the 
molecular vibrations and the hydrogen and deuterium atom 
vibrations. 

It has been found that the molecular vibrations can be 
expressed in terms of a constant Debye characteristic tem - 
perature in the temperature range from close to the melt- 
ing point to about -90°C. This characteristic temperature 
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for both ordinary and heavy ice has been determined, 
yielding 224°K for ordinary ice and 237°K for heavy ice. 

The thermal amplitudes of the hydrogen and deuterium 
atoms have then been evaluated from the absolute intensi- 
ties of the 004 reflection determined at several tempera- 
tures, 


In order to give a satisfactory explanation of the results, 


the parameter of the oxygen, z = 3/16, had to be changed 
to z = 3/16 + .0004. (This, incidentally, renders all the 
0-0 distances equal, if Megaw’s cell dimensions are used.) 

Thereafter, the oxygen amplitudes, obtained from the 
determined characteristic temperature, and the zero point 
stretching amplitudes (i.e., amplitudes along the 0-0 line) 
of the hydrogen and deuterium atom vibrations, obtained 
from the infrared spectroscopic measurements have been 
subtracted. It has been found that the remaining ampli- 
tudes are equal to the zero point amplitudes of the bending 
and librational modes only below about -60°C. Above that 
temperature the amplitudes are higher, indicating the 
presence of a thermally excited mode. 

132 pages. $2.00. Mic 57-3706 


PHYSICS, ELECTRONICS AND 
ELECTRICITY 


RELATIVISTIC MACROSCOPIC ELECTRODYNAMICS 
(Publication No, 23,240) 


Fritz W. Mezger, Ph.D. 
University of Cincinnati, 1957 


The general theory of electrodynamics requires that 
the three charge current components, j, and the charge 
density, P, combined as, 


i, Ft) ” (j, ip) », A= 1, 2, 3, 4 


form the components of a current four-vector, i.e., trans- 
form under Lorentz transformation in the same way as 
coordinate differences. It has been shown by Podolsky that 
a formulation of charge and current densities in terms of 
moving point charges which are expressed in terms of 
three-dimensional delta functions leads to a current four- 
vector, 

In the derivation of a uniformly relativistic theory of 
macroscopic electrodynamics from the fundamental mi- 
croscopic electrodynamic action functionals, it is desirable 
to extend the formulation of a current four-vector to the 
continuous case. Such an extension is developed and dis- 
cussed in this paper. 

It is shown that if the current four-vector is formulated 
in the usual way, 


u 
i. (r, t) - (=F. ip ) 
where, U is the local average charge velocity, then the 


charge density, P, must have the following Lorentz trans - 
formation property 
/2 


- = — e 
o'(F4t') = B(1- 7) p Gt) 7 1k 


where the primed quantities refer to coordinate system 





moving with velocity v with respect to the unprimed sys- 
tem. It is shown that if the charge density, p, is defined 
in terms of the amount of charge in a small box, then P 
will have the required transformation property, provided 
that the box moves with the charge. It develops that the 
box must move with the charge to insure that charge can- 
not leak out of or flow into the box during the time differ - 
ences, introduced by Lorentz transformation, between the 
points defining the box. Since the box must move with the 
charge, this definition is not a satisfactory operational 
definition of charge density as measured by an arbitrary 
observer with instruments that are motionless in the ob- 
server’s coordinate system. 

Neglecting quantum mechanical considerations, an op- 
erational formulation of charge density can be made in 
terms of the amount of charge crossing a normal surface, 
per unit time, per unit surface area, divided by the speed 
of the charge. In other words, the charge density can be 
defined in terms of measurements of the three-dimensional 
current density and the velocity of the charge. The charge 
density so defined has the transformation property which 
is required in order that the usual definition of a continu- 
ous current four-vector be valid. Thus, it appears that 
the current density is in some sense a more fundamental 
concept than the charge density, since the charge density 
is defined in terms of the current density. 

This formulation can be extended to the general case of 
an arbitrary number of charge types <x, having general 
phase space density distribution, N, (fF ,t,ti). In this case 
it is shown that 


or? dx® ae is 
ji, & ,t) = DEK) | at Ny (r ,t,u ) dui duzdus 
u 


where, = = (u,ic), and the N, transform as, 


Ny (r',t',d') duldudus = A(1-4 N (F ,t,@) duduadus 


This general formulation overcomes a shortcoming of the 
usual current four-vector which led to the possibility of 


an average charge velocity greater than the speed of light 


and, in fact, infinite, for the case that positive and negative 
charge densities cancel each other. 
50 pages. $2.00. Mic 57-3707 


IONIC CONDUCTIVITY AND DIFFUSION 
IN SILVER BROMIDE 


(Publication No. 23,356) 


Allan Stephen Miller, Ph.D. 
University of Illinois, 1957 


Conductivity and self diffusion measurements were 
made on single crystals of pure silver bromide and of sil- 
ver bromide doped with cadmium bromide. Conductivity 
measurements were made with an ac bridge from 25°C to 
396°C. The self diffusion of the silver ion was measured 
using radioactive silver ions as tracers, over the temper- 
ature range of 35°C to 300°C, for the impure material and 
149°C to 300°C for the pure material. 

A diffusion coefficient Ds calculated from the conduc- 
tivity according to the Nernst-Einstein relation was 
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compared with the measured self diffusion coefficient D,. 
For pure silver bromide D,/D, varied from 2.07 at 148°C 
to 1.49 at 296°C. For the doped silver bromide for temper - 
atures between 90°C and 200°C, D_/D, was approximately 
constant at 1.25, 1.19 and 1.23 for cadmium bromide con- 
centrations of 0.028, 0.064 and 0.075 mole percent respec- 
tively. For temperatures above this range, D,/D, for the 
impure material increased toward the value characteristic 
of the pure material while at lower temperatures it ap- 
proached 1.0. 

D, /D, obtained from these conductivity and diffusion 
measurements was compared with that calculated by Bar- 
deen and Herring and by McCombie and Lidiard from the 
correlation in vacancy and interstitialcy induced ion mo- 
tion. D,/D, predicted by McCombie and Lidiard for pure 
silver bromide where both types of motion are present is 
about 40% higher at all temperatures than that obtained 
from the data. D./D, predicted by Bardeen and Herring 
for vacancy motion only, agrees well with the data obtained 
between 90°C and 200°C for the impure samples. 

The decrease in D,/D, toward 1.0 at the lowest temper - 
atures in the impure samples was due to a more rapid de- 
crease with temperature in the conductivity than in the dif- 
fusion coefficient and suggested the association of divalent 
cadmium ions with positive vacancies to form neutral com- 
plexes. These neutral complexes contribute nothing to the 
conductivity but are capable of motion and hence of con- 
tributing to the diffusion of the silver ion. This decrease 
in D./D; could not be described quantitatively on the basis 
of association and Debye Huckel charge retardation using 
equations developed by Lidiard and by Pitts. In addition, 
the absence of association was indicated by the straight 
line character of isothermal plots of the cadmium content 
versus the conductivity of samples at low temperatures. 

The activation energy for the jump of the positive ion 
vacancy was 0.38 ev. from conductivity measurements on 
impure crystals at low temperatures and 0.34 ev. from dif- 
fusion measurements on one of the impure samples. The 
difference as noted above is not understood. 

76 pages. $2.00. Mic 57-3708 


SEVERAL TOPICS IN HIGH-ENERGY 
ELECTRON ELASTIC SCATTERING 


(Publication No. 23,013) 
Henry Snowden Valk, Ph.D. 
Washington University, 1957 
Chairman: Professor Henry Primakoff 


This work contains the results of three theoretical in- 
vestigations concerned with the elastic scattering of high- 
energy electrons in nuclear charge fields. These may be 
summarized as follows: 


(1) An examination is made of the application of the WKB 
approximation in deriving the differential elastic scatter- 
ing cross-section at small angles for both relativistic and 
non-relativistic electrons. Convenient formulae are de- 
veloped for the special case of a spherically symmetric 
charge distribution of finite extent, and a numerical exam - 
ple is given. 





(2) An attempt is made to estimate the contribution of the 
intermediate nuclear virtual states to the high-energy 
electron elastic scattering cross section in the special 
case of the deuteron. A method is developed by which the 
nuclear excited states can be approximated by suitably 
modified free-nucleon wave functions in the sum over in- 
termediate states. Expressions for the contribution to the 
cross section arising from the interference terms between 
the first (in a”) and second order contributions to the scat- 
tered amplitude are obtained and numerical results are 
presented. Some disagreement with previous conjectures 
as to the magnitude of the “true” dispersion correction is 
indicated, 7 


(3) Expressions are derived in first Born approximation 
for the corrections to high-energy elastic electron scatter- 
ing arising from the existence of non-radiative inelastic 
processes. The magnitude of this type of correction is 
estimated for electron-proton and electron-deuteron scat- 
tering and is shown to be a very small but rapidly increas - 
ing function of energy over the range of incident electron 
energies from 150 to 450 Mev. The correction to electron- 
deuteron scattering also shows a marked angular depend- 
ence, increasing with increasing scattering angle. 

63 pages. $2.00. Mic 57-3709 
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MAGNET AND CLOUD CHAMBER DESIGN 
AND ANALYSIS OF 9° MESON DATA 


(Publication No. 22,678) 


James Robert Burwell, Ph.D. 
Indiana University, 1957 


PART I 


A detailed program of model magnet study for the new, 
very large double cloud chamber apparatus at Indiana Uni- 
versity has been carried out. A magnet design has been 
developed which utilizes an asymmetric coil arrangement 
to compensate for the lack of symmetry of the magnet 
poles. The resulting magnetic field is unusually uniform 
compared to that from magnets of conventional design for 
use with cloud chambers. Since the coil on the rear pole 
of the magnet is much smaller, in comparison, than usual, 
the design has the further considerable advantage that a 
very close spacing of the two cloud chambers can be 
achieved if the two are photographed from opposite direc- 
tions. 

The design of the cloud chamber to fit between the poles 
of the magnet is described. This chamber is of the type in 
which a thin rubber diaphragm moves between rigid stops 
and has been carefully designed to permit the accurate de- 
termination of high momenta. 


PART I 


An analysis of twenty-two 9° decays in the 22" rectan- 
gular cloud chamber apparatus at Indiana University is 
described. The weighted mean Q(z,7)-value for the events 
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is 213.9 + 2.8 Mev, where the error is the internal prob- 
able error in the weighted mean, The external probable 
error in the weighted mean is 1.4 Mev. An estimate of 
possible systematic effects suggests that a conservative 
total error in the Q-value is + 5 Mev. 

A statistical analysis, based on the Q-surface method, 
has been developed to determine the masses of the frag- 
ments from @° decay, The method depends on the decay 
dynamics alone and determines the Q-surface of best fit 
for the data. 

Under the assumption that the fragment masses are 
equal, a value of 285 m,, which is slightly higher than the 
pion mass, is obtained. From the measurability criterion 
used in the selection of events for this analysis, a value of 
fragment mass a little above the actual value is expected. 
The result constitutes a comparatively inaccurate deter - 
mination of the pion rest mass, where the inaccuracy 
arises from the insensitivity of the decay dynamics to the 
precise value of the secondary mass. This insensitivity is 
due to the fact that the kinetic energies of the fragments in 
the rest system of the parent particle are the same order 
of magnitude as the rest masses of the fragments, and, 
hence the fragments are quite relativistic even in the cen- 
ter of mass system. 

The best value of Q(7,u) = 232.5 Mev for the events is 
obtained under the assumption that both (7*,u-)- and 
(1~,u*)-decay occur. The effect of a muon fragment is to 
split the Q(7,7)-curve into two closely lying curves. An 
analytic representation of these curves has been developed 
specifically to test the hypothesis of decay into a pion and 
a muon. It is shown that, to a confidence level of 99%, both 
fragments are pions. 92 pages. $2.00. Mic 57-3710 


INTERACTION OF 1.5 BEV NEGATIVE 
PI MESONS WITH EMULSION NUCLEI 


(Publication No. 23,314) 
John Edwin Crew, Ph.D. 
University of Tlinois, 1957 


The energy spectrum of charged pion secondaries pro- 
duced from emulsion nuclei by bombardment of 400 micron 
Iiford G-5 emulsion with 1.5 Bev negative pions has been 


measured, Ionization measurements, range measurements, 


and when possible, multiple scattering measurements have 
been made on all tracks. A total of 309 tracks from 472 
stars were identified as pi mesons. One K particle was 
observed, The energy spectrum of the pions was observed 
to be sharply peaked between 100 and 150 Mev laboratory 
pion kinetic energy. The mean pion energy was 148 Mev, 
with three-fourths of the pions in the energy range 50 to 
150 Mev. The observed multiplicity of mesons per star 
was 0.65 + 0.04. Half of the emulsion stars had no meson 
tracks, 36% had a single meson, 12% two mesons, and 2% 
more than two mesons, 

The experimental results were compared with results 
of a Monte Carlo nuclear cascade calculation made at Los 
Alamos on the MANIAC I computer. Certain simplifying 
models and assumptions in the calculation prevented a con- 
clusive test of the cascade process. Monte Carlo calcula- 
tions were performed on ILLIAC employing the cascade 
model together with more recent high energy pion-nucleon 





data and treating the dynamics of pion production in pion- 
nucleon collisions according to the isobar model, Sucha 

cascade model has been shown to be in disagreement with 
the experimental results. 88 pages. $2.00. Mic 57-3711 


A CLOUD CHAMBER STUDY OF PENETRATING 
SHOWERS IN ALUMINUM, COPPER AND LEAD 


(Publication No. 22,926) 


James Francis Kenney, Ph.D. 
The University of New Mexico, 1957 


Two separate cloud chambers were operated simultane- 
ously for about fifteen months at the University of New 
Mexico (elevation 5100 feet). The purpose of this experi- 
ment was to investigate the production of penetrating 
showers in aluminum, copper, and lead, The angular dis- 
tributions of the secondary particles produced in penetrating 
showers in aluminum and copper were quite similar, and 
indicated a primary energy of about 60 BEV. The angular 
distribution of shower secondaries produced in lead indi- 
cated a primary energy of about 30 BEV. In the analysis 
of the primary events several secondary 1/M showers and 
stars were noticed that were initiated by both ionizing and 
neutral particles. Multiplicity measurements are in agree- 
ment with those obtained by others working in the same 
energy range. 

Several penetrating secondaries were detected that 
were back-scattered at very wide angles. From the re- 
gression of these particles, it is clear that they must have 
undergone a nuclear scattering after they were created in 
the parent event. While it is generally conceded that most 
of the seeondary particles are created in a single nucleon- 
nucleon collision, these regressive particles can be ex- 
plained only on the basis of a multiple intranuclear inter- 
action. The electronic cascades observed in some showers 
can be satisfactorily explained on the basis of being initia- 
ted by an electron, a gamma ray, or by the decay of a neu- 
tral pion. 

The mean free paths for the production of penetrating 
showers in copper and in aluminum were obtained by com- 
paring the rates of shower production in lead with those in 
the aluminum and in the copper. The value for these mean 
free paths are 


73 g/cm’, and 
99 g/cm”. 


© aluminum 


LCopper 


The mean free paths for the production of penetrating 
showers and stars by the secondaries emitted in a primary 
interaction were calculated and found to be 


Laluminum = 645 + 645 g/cm’, 


“copper = 554 + 226 g/cm’, and 


LT ead 434 + 55 g/cm’. 

The mean free path of the lightly ionizing secondaries 

of the penetrating showers for subsequent production of 
nuclear events, including ‘scattering, is found to be 

228 + 28 g/cm” in lead, All of these mean free paths 
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are larger than the geometric values. A discussion of 
these large values is given in the dissertation. 

The mean free paths for shower production in alu- 
minum and copper are compared, and the ratio, r, of 
the aluminum mean free path to the copper mean free 
path is found to be 


+ 0,14 


r = 0:58 - 0.09" 


The ratio of neutrons to charged penetrating second- 
aries is determined to be 0.31 * 0.11. 

Several photographs of typical events are included in 
89 pages. $2.00. Mic 57-3712 


the dissertation. 


THE STOPPING POWERS OF SOLID ELEMENTS 
FOR 300- TO 1000-KEV PROTONS 


(Publication No. 22,822) 
Donald Leroy Shirer, Ph.D. 
The Ohio State University, 1957 


Space rates of energy loss and a quantity directly 
related to these, the atomic stopping power, were de- 





termined as a function of particle energy for 300- to 1000- 
Kev protons traversing thin targets of beryllium, chro- 
mium, indium, iron, magnesium, nickel, and silicon. The 
“sandwich target” method of Green was used, in which 
a layer of the stopping material is deposited onto a 
target backing over a thin film of material exhibiting 
well-defined proton resonance reactions, thus “sandwich- 
ing” the resonance layer between the stopping material 
and the backing. A proton beam of known energy fur- 
nished by a Van de Graaff accelerator passed through 
the stopping layer and excited the well-known levels in 
an LiF resonance layer, thus yielding directly the en- 
ergy loss in the stopping layer. 

Stopping targets were produced by various refinements 
of vacuum evaporation techniques, and micro-weighing was 
used to determine the target thickness. A method is pro- 
posed of protecting the stopping layer with a thin over- 
coating, with which it seems possible to prevent air oxida- 
tion of highly reactive materials. 

A collection of proton stopping-power data from many 
sources is plotted vs. atomic number at 400-, 500-, 700-, 
and 1000-Kev particle energies, showing interesting peri- 
odic fine-structure variations. 

186 pages. $2.45. Mic 57-3713 
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THE MINERAL BALANCE IN SEMEN AND 
SOME OF ITS EFFECTS ON THE 
METABOLIC ACTIVITY OF BULL SPERMATOZOA 


(Publication No, 23,313) 


Raymond George Cragle, Ph.D. 
University of Dlinois, 1957 


A comprehensive study of the concentration of miner- 
als found in semen and its constituent parts and fluids of 
the reproductive tract of the bull has been made. Repro- 
ductive tract fluids of eight goats have also been studied. 
Experiments have been conducted to determine the effects 
of some of these factors on oxygen uptake, fructose utili- 
zation, lactic acid formation and motility when incubated 
for 2 hours at 37° C. | 

1. Fluids from the reproductive tract glands including 
the testis, caput epididymis, cauda epididymis, ampulla, 
and seminal vesicles have been analyzed for sodium, po- 
tassium, and calcium. These analyses were conducted on 
eight bulls and eight goats. Striking shifts in the sodium 
and potassium ratio are found in the testis and epididymis 
of both species. Calcium is found in a very low concentra- 
tion in the upper reproductive tract. Large amounts of 
sodium and calcium are added to semen from the seminal 
vesicles. | 

2. Fluids of the testis, ampulla, and seminal vesicles 
of bulls have been ashed and analyzed on the emission 
spectrograph, The most striking fact in these analyses is 
the extremely low level of phosphorus in the seminal vesi- 
cle fluid (<10 mg. per cent). 





3. Bull semen has been analyzed on the flame photo- 
meter as whole semen, spermatozoa, and seminal plasma. 
The sodium, potassium, and calcium content in mg. per 
cent of 16 ejaculates was respectively: semen, 271, 163, 
and 26; spermatozoa, 173, 241, and 17; seminal plasma, 


290, 161, and 28. Potassium is concentrated in the cells 


while sodium and calcium are concentrated in the plasma. 

4. Bull semen has been analyzed as whole semen and 
seminal plasma on the emission spectrograph. These 
samples were acid hydrolyzed in preparation for analysis 
and each semen sample was a composite of several con- 
secutive ejaculates from the same bull. Certain discrep- 
ancies were observed in the copper, iron, and sodium val- 
ues in samples prepared in this manner. Therefore, 
sodium, potassium, and calcium values from the flame 
photometer were substituted. Chlorides were also deter- 
mined, Other mineral averages for bull semen and semi- 
nal plasma were respectively: boron, 1.74, 1.73; phos- 
phorus, 79, 40; magnesium, 9,8, 9.8; calcium, 21, 22; so- 
dium, 240, 256; potassium, 149, 146; chloride, 312, 362. 
The correlations of sodium, potassium, and chloride in all 
combinations were highly significant with sodium, and po- 
tassium being -.937, sodium and chloride being .912, and 
potassium and chloride being -.863, This indicates that 
potassium must be mainly associated with an anion other 
than chloride. 

5. Two three-factor central composite type experi- 
ments (eight replications per experiment) have been con- 
ducted to determine the effects of pH, osmotic pressure 
and bulk cations on the metabolic activity of bull sperma- 
tozoa, The variables were initial pH (4, 5, 6, 7 and 8 by 
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combinations of citric acid and sodium bicarbonate), os- 
motic pressure (final molarities expressed as NaCl were 
approximately .092, .123, .154, .185 and .216), K (40, 120, 
200, 280 and 360 mg. percent final dilution) and Ca (2, 12, 
22, 32 and 42 mg. percent final dilution) imposed upon a 
NaCl diluent. Oxygen uptake (Zo,), fructose utilization 
(Z), lactic acid formation (Z;), and final motility were 
recorded, Approximately 200 million twice-washed bull 
spermatozoa were aerobically incubated in the presence of 
fructose in 5 ml. Warburg flasks for 2 hours at 37° C. 

In the presence of Ca, as pH was increased, Zp and Z,, 
were raised in a linear manner (P < .01) while Zo, re- 
sponded in a quadratic manner being lowest at low and high 
pH’s. When K concentration was increased, Zo2 decreased 
in a linear manner (P < .05). Osmotic pressure exerted 
no significant effects. In the presence of Ca, an increase 
in pH of the diluent raised Zo., Zr and Z; ina linear 
manner (P < .01), An increase of Ca from 2 to 42 mg. 
percent exerted no significant effect on metabolic activity. 
Differences in final motility did not account for differences 
in metabolic activity between treatments. 
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CORRELATION OF BIREFRINGENCE AND 
MECHANICAL PROPERTIES OF 
LIVING SMOOTH MUSCLE 


(Publication No. 22,789) 
Arthur Eberstein, Ph.D. 
The Ohio State University, 1957 


An instrument was designed and constructed which 
could simultaneously measure changes of birefringence 


and tension of living muscle during stretch and contraction. 


This instrument, which could measure rapid changes of 
phase retardation and tension, was primarily composed of 
a polarizing microscope with a rotating analyzer and a 
strain gauge dynamometer, The Senarmont method was 
used to obtain the phase retardation since it was found that 
the data could be analyzed very easily this way. 

This method was applied to a study of the longitudinal 
layer of muscle of dog ileum during various physiological 
processes. It was found that the resting longitudinal layer 
of muscle had an average birefringence of 3.1x 10 °*. 
Phase retardation and tension were measured at different 
lengths of the muscle, during an isometric contraction, 
and following a rapid stretch applied at various lengths. 

The following results were obtained: 


1. Measurements of phase retardation and tension 
(after stress relaxation had occurred) at differ - 
ent muscle lengths showed that the tension re- 
mained appreciably constant until the length was 
almost doubled, while the phase retardation in- 
creased linearly during this period. The tension 
started to increase when the muscle was ex- 
tended beyond a point double its initial length; 
however, at this point, the phase retardation 
started to decrease with elongation, The phase 
retardation curve for passive stretch showed a 
peak at about double the initial length of the 
muscle. 





2. The phase retardation increased sharply and 
then decayed with time when rapid stretches 
were applied to muscles with lengths below the 
peak of the passive stretch curve for those mus- 
cles. At muscle lengths greater than the peak of 
the passive stretch curve, a rapid stretch re- 
sulted in an immediate decline of retardation. 

At all lengths, the tension first increased, upon 
stretching, and then decayed with time (stress 
relaxation); however, at long lengths the tension 
did not decay to its original level. For short 
elongations of the muscle, the curves showing 
the decay of retardation and tension with time 
following a rapid stretch were very similar in 
shape. 


. When the muscle was made to contract isometri- 
cally at low initial tension, tension increased, 
and phase retardation decreased, with time. 
Contraction was initiated by adding acetycholine 
to the Tyrode bath solution. 


To interpret these findings, the fundamental theory of 
birefringence, the relationship of birefringence and molec- 
ular structure, and the concept of two stable states (short 
and long) for the muscle molecule were combined and ap- 
plied. It was found that the changes of tension and phase 
retardation were almost identical during stress relaxation, 
and that variations of molecular structure during this pe- 
riod, as predicted by the “short-long” concept, were in 
excellent agreement with the observed retardation changes. 

It was concluded that the phase retardation changes of 
the muscle during stress relaxation are due to the altera- 
tions of bonds or their orientation within the molecule, and 
that these alterations, produced by the application or the 
development of tension, effected the equilibrium between 
the two stable states of the molecular structure. This 
variation of the equilibrium gives rise to the demonstrated 
optical and tension changes. The increase of phase retard- 
ation observed after a rapid stretch (at short muscle 
lengths) was explained as being due to a realignment of the 
molecules in a direction parallel to the longitudinal axis 
of the muscle. 112 pages. $2.00. Mic 57-3715 


PHYSIOLOGICAL AND MORPHOGENETIC RESPONSES 
OF NICOTIANA GLAUCA, N. LANGSDORFFII 
AND THEIR INTERSPECIFIC HYBRID 


(Publication No. 22,520) 


George Leonard Hagen, Jr., Ph.D. 
Rutgers University, 1957 








The tobacco hybrid, Nicotiana glauca x N, langsdorffii, 
is known to produce tumors spontaneously at two stages 
in its life cycle, that is, shortly after germination, before 
the plant has begun internodal elongation and during the 
flowering period, Ionizing radiation not only increases 
tumor production in this hybrid, but also induces morpho- 
logical changes in all three tobacco species, similar to 
abnormalities produced by frenching disease, mineral de- 
ficiencies, maleic hydrazide treatment and the addition of 
either amino acids or bacterial diffusates to aseptic cul- 
tures of whole plants, To further elucidate the 
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morphological, histological and physiological implications 
of leaf and stem abnormalities and tumor formation, the 
hybrid and its parents were studied in terms of morpho- 
logical responses of the three species to radiation, free 
amino acid content of leaves and tumors of the three spe- 
cies, and morphological and histological studies of tumors 
produced by the hybrid. Additionally, tumor inception in 
the hybrid at both the seedling stage in aseptic culture and 
by wounding responses of mature leaves was studied with 
reference to tumor origin and development. The effect of 
radiation and various levels of cobalt, manganese and zinc 
on the growth hormone complex and growth of the hybrid 
was studied. ) 

Characteristic morphological responses included ab- 
normal leaf, stem, bud and flower development, general 
growth inhibition and tumor formation, the particular re- 
sponse depending upon the dosage level and the species. 

Histologically the six morphological types of tumors in 
the hybrid, green smooth, white smooth, green tomentose, 
purple pigmented, green leafy and stalked were found to 
intergrade into two distinct types, those with meristematic 
areas producing leaves, and those without leaf production. 
It was postulated that the six types represent an ontoge- 
netic series from generally non-polar, non-organoid 
growth to polar organoid structures. 

Tumor incitation occurred when plants were grown 
aseptically for more than six weeks without addition of 
nutrients, and when hybrid leaves were wounded, Tumors 
originated in axillary positions, by meristematic activity 
of axillary bud tissue, and in leaves by enlargement, divi- 
sion, meristem formation, vascularization and differentia- 
tion of tissues derived from parenchyma tissue near veins 
of the leaf. 

The growth of X-irradiated plants with low manganese 
and high cobalt concentrations was greater than unirradi- 
ated plants under the same cultural conditions. Low zinc, 
with irradiated plants, reduced growth, while high zinc 
concentrations resulted in growth almost equal to control 
tissues for both irradiated and unirradiated plants. Growth 
substance determinations, made after four weeks of growth 
following irradiation, showed no differences in constitu- 
ents or concentrations, 

Free amino acid determinations in leaves showed that 
with increasing dosage of chronic gamma radiation, in the 
three species, there was a general increase in the acids at 
the dosage where morphological changes were occurring. 
Aspartic and glutamic acid, glycine, alanine, glutamaine, 
threonine, and gamma-aminobutyric acid were present in 
all species at all dosages, and asparagine was present in 
glauca and appeared at high dosages in langsdorffii. Hy- 


brid tumors showed high concentrations of asparagine and . 


glutamine, and moderately high concentrations of glycine, 
aspartic and glutamic acid, while alanine, threonine and 
gamma-aminobutyric acid were also present. 
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THE LACTOGENIC HORMONE CONTENT OF 
THE RAT PITUITARY GLAND 
DURING PREGNANCY AND LACTATION 


(Publication No, 22,525) 


Wei Yip Huang, Ph.D. 
Rutgers University, 1957 


The lactogenic hormone content of the rat pituitary 
gland during pregnancy and parturition was determined by 
the intradermal crop gland-method, 

It was found that pituitaries of diestrus rats contained 
0.202 I.U. of lactogen per mg. of fresh anterior lobe tissue 
while pituitaries of the 5-day and 10-day pregnant rats 
contained 0.303 and 0.323 I.U. of lactogen per mg. of tis- 
sue, respectively. | 

The pituitary lactogen content of the 15-day pregnant 
rat was 0.500 I.U. per mg. of tissue, a 75% increase over 
that observed on the 10th day of pregnancy. The pituitary 
lactogen concentration decreased somewhat during late 
pregnancy, it was 0.424, 0.452, 0.366, 0.339, and 0.360 I.U. 
per mg. of tissue on the 17th, 19th, 20th, 21st, and 22nd 
day of gestation, respectively. 

Immediately prior to parturition there was a marked 
decrease in pituitary lactogen content. Pituitaries at this 
time contained 0.128 I.U. of lactogen per mg. of tissue, a 
64.4% decrease compared with glands of rats pregnant for 
22 days. 

During parturition and shortly thereafter, pituitary 
lactogen concentration returned to the level observed on 
the 22nd day of pregnancy, 0.303 I.U. and 0.331 I.U. per 
mg. of anterior lobe tissue, respectively. Forty-eight 
hours after parturition there was a marked increase in 
pituitary lactogen concentration. At this time, one mg. of 
anterior lobe tissue contained 0.768 I.U. of lactogen, a 
245% increase over that of tissue obtained from rats 
sacrificed in diestrus. 

Histological studies of rat anterior pituitaries indi- 
cated changes in acidophile population during pregnancy 
and lactation. Acidolphiles constituted 20% of the cell pop- 
ulation in anterior pituitaries of diestrus rats. During 
early pregnancy, acidophiles gradually increased, the per- 
centage of acidophiles in the glands from rats on the 5th 
and 10th day of gestation was 20.3 and 25.5, respectively. 

By the 15th day of gestation, acidophile population in- 
creased to 40.8%. The acidophiles were heavily granu- 
lated and some showed signs of degranulation. In late 
pregnancy acidophiles decreased in number and showed 
signs of further degranulation. On the 21st day of gesta- 
tion the percentage of acidophiles was 31.8 while on the 
22nd day of gestation it was further reduced to 21.3. 

Immediately prior to parturition, acidophiles were 
greatly reduced in number and there was a general deple- 
tion of granules from them. It was found that only 12% of 
the cells counted were acidophiles. During parturition 
and shortly after parturition, acidophile numbers and 
granulation gradually increased, The percentage of the 
acidophiles, however, was below the normal control level, 
15.2 and 15.0 as compared with 20.1. 

Acidophiles were markedly increased 48 hours after 
parturition, 39.37 of the cells being acidophiles. This was 
an 120% increase over that observed in the glands from 
rats shortly after parturition. Granulation of the acido- 
philes was increased and the number of the chromopholes 
was simultaneously decreased. 
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THE DISTRIBUTION AND SOME PHYSIOLOGICAL 
PROPERTIES OF NATURALLY 
OCCURRING CHOLINE ESTERS 


(Publication No. 23,234) 


Milton Jack Keyl, Ph.D. 
University of Cincinnati, 1957 


Acetylcholine was the only known choline ester occur- 
ring in nature until the isolation and identification of pro- 
pionylcholine in ox spleen in 1953. This thesis is con- 
cerned with a tissue survey for these and other esters, a 
possible factor in the synthesis of one ester, physiological 
effects of two esters and the description of a new ester 
from invertebrates. 

Various tissues of rabbit, ox, goat, sheep and man were 
extracted with ethanol and the choline esters in these ex- 
tracts identified biologically and chromatographically. No 
choline ester other than acetylcholine could be detected by 
the methods used, 

The ox, with its high blood propionate, is the only spe- 
cies shown so far to be able to synthesize propionylcholine 
naturally, Since it has been shown in vitro that the choline 
acetylase system may synthesize propionylcholine, an at- 
tempt was made to induce another species to synthesize 
propionylcholine experimentally in vivo from exogenous 
propionic acid. A rabbit, after receiving a six-hour infu- 
sion of sodium propionate, was sacrificed, the intestines 
extracted and the choline esters determined, Acetylcho- 
line was the only such ester found, little or no propionyl- 
choline having been synthesized. 

Failing to obtain propionylcholine synthesis in the 
above acute experiment, a chronic experiment was de- 
signed in which a high blood level of propionate was main- 
tained over a period of weeks. Diisopropylfluorophosphate 
was given in order to reduce the hydrolysis of any propi- 
onylcholine that might be formed, The only choline ester 
detected, as in the earlier experiment, was acetylcholine 
itself, 

Next, an enlargement of studies of the physiological 
properties of two esters was undertaken. Urocanylcholine 
and propionylcholine, the two well established naturally 
occurring esters of choline other than acetylcholine, were 
chosen for this study. 

Urocanylcholine in low doses caused hyperpnea and 
tachypnea; increasing the dose intensified these effects 
until very large doses caused respiratory failure. The 
respiratory failure was shown to be due to neuromuscular 
block in the respiratory muscles. Propionylcholine at all 
effective doses caused only slight transient hyperpnea. 

The effect of urocanylcholine and propionylcholine on 
the blood pressure of the dog and cat was studied. Small 
doses of urocanylcholine caused a slight depressor re- 
sponse while increasing the dose caused a depressor re- 
sponse followed by a pressor response of progressively 
greater amplitude and duration. 

Propionylcholine in increasing doses caused a depres- 
sor response of progressively greater magnitude, Evi- 
dence is presented that the depressor response, when ob- 
tained, was due to an acetylcholine-like vasodilatation on 
the peripheral vascular bed and the pressor response of 
urocanylcholine due to stimulation of sympathetic ganglia. 

The change in neuromuscular transmission as meas- 
ured by the twitch height technique was observed with two 
esters. Urocanylcholine in low doses caused either no 





change or a slight increase in twitch height. Higher doses 
caused progressively greater neuromuscular blockade, 
Direct evidence for depolarizing blockade was obtained by 
means of the scanning electrode technique. 

Propionylcholine, in contrast, caused no change in low 
doses and in very high doses caused only a slight summa- 
tion. 

It has been shown that one species of sea snail contains, 


in addition to acetylcholine, urocanylcholine, Two other 


species of snails, Murex fulvescens and Thais floridana, 
were obtained and in the former both acetylcholine and 
urocanylcholine were isolated and identified biologically, 
chromatographically and by ultraviolet absorption tech- 
niques. In Thais floridana, however, little or no acetyl- 
choline or urocanylcholine could be detected but an ester 
with very different properties was found. Although final 
definitive identification of this ester (TF) is as yet incom- 
plete, evidence presented in this thesis and independent 
work by Dr. V. P. Whittaker in England has led to the 
speculation that TF is either 3-methylcrotonylcholine or 
3,3-dimethylacrylylcholine. 
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HUMAN URINARY STEROID EXCRETION AS 
MODIFIED BY DIET AND SODIUM CHLORIDE 


(Publication No, 23,353) 


Sabath Fred Marotta, Ph.D. 
University of Illinois, 1957 


Ten healthy young men were used to determine the ef- 
fects of various diets and sodium chloride intake on the 
urinary excretion of 17-ketosteroids (17-KS), dehydroiso- 
androsterone (DIA), total ketosteroids (TKS), 17-ketogenic 
steroids (17-KGS), 17,21-dihydroxy-20-ketosteroids by the 
methods of Porter and Silber (P-S), and Gornall and Mac- 
Donald (TDNPH), 3-ketone steroids, estrogens, pregnane- 
diol and pregnanetriol. The experimental dietary regi- 
mens comprised: 1) starvation (0 Cal.), 2) carbohydrate 
diet (2000 Cal.; jelly drops), 3) basal diet (2100 Cal.; 59% 
carbohydrate, 13% protein, 28% fat), and 4) customary 
diet (unlimited Cal.). Four subjects were maintained on 
all diets with and without 10 gm of sodium chloride; two 
other subjects were placed on long term carbohydrate 
diets with and without 14.6 gm of sodium chloride; while 
another two subjects received 125 gm of mineral-free 
casein in addition to the carbohydrate regimen, Two con- 
trol subjects were maintained on customary diets through- 
out this investigation. Water intake was unlimited at all 
times except on the long term diets where the subjects 
were placed on limited water (900 ml/day) for several 
days during the experimental regimens. Daily urine sam- 
ples were analyzed for the above steroids during the pre- 
periods (PRE), experimental periods (EXP) and recovery 
periods (REC). The PRE consisted of one to four days 
immediately prior to the EXP which were of three to four 
days duration (except for the 6-11 day long term regimens) 
and were followed by the REC which lasted three to five 
days. Although the initial effect of the carbohydrate diet 
was a slight increase in both 17-KS (7%) and DIA (3%), all 
subjects, by the fourth day of the regimen, showed marked 
decreases, 20% and 25% respectively, from the PRE 17-KS 
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and DIA values. The starvation regimen produced a more 
severe drop (40% and 50%) in these steroids, whereas only 
slight variations from the normal occurred during the 
basal and customary diets. When sodium chloride was in- 
gested during the starvation, carbohydrate and basal regi- 
mens, a marked increase in 17-KS (20-30%) and DIA (30- 
40%) resulted on the first two days of the EXP with a 
subsequent drop below PRE levels on the succeeding days. 
While the TKS remained relatively constant on all diets, 
with and without sodium chloride, except during starvation 
which produced substantial decreases (25%), the 17-KGS 
increased on the sodium-restricted diet and decreased on 
the sodium-replenished diets. All regimens caused an in- 
itial elevation in P-S chromogens (10-25%), and a drop in 
both TDNPH and 3-ketone steroids followed by a gradual 
return of these steroids to PRE levels. Whereas urinary 
estrogens excretion remained constant on all diets, pre- 
liminary observations on pregnanediol and pregnanetriol 
excretion indicate a small increase in pregnanediol with a 
concurrent decrease in pregnanetriol on the carbohydrate 
diet alone; in the presence of sodium chloride increases 
in both steroids were noted, Recovery levels of all ster- 
oids were usually attained by the third day of REC. Water 
ingestion and urine volume had no demonstrable effect on 
the excretion of urinary steroids. The above evidence 
suggests that dietary stress, acting either on the adrenal 
cortex or possibly on the metabolic pathways of these ster- 
oids, can produce changes in adrenocortical function which 
are further altered by sodium chloride ingestion. 

120 pages. $2.00. Mic 57-3719 


THE SPREAD OF THE EXCITATION WAVE 
IN THE OVINE LEFT VENTRICLE 


(Publication No. 22,816) 


Richard William Redding, Ph.D. 
The Ohio State University, 1957 


The objectives of the investigation were to determine 
the mean spatial vector forces of the ovine heart and the 
process of excitation of the left ventricle. 

Accordingly, a series of experimental procedures was 
designed. The first consisted in examining the heart from 
a distance by utilizing the standard limb leads, chest leads, 
and vectorcardiograms. Analysis of the results revealed 
that the mean spatial vector forces of the sheep’s heart 
consisted of two major vectors. The first, termed vector 
A, is directed posterior and to the right or left. The sec- 
ond and largest vector force, termed vector B, is directed 
anterior, dorsal, and to the right or left. The mean spatial 
vector forces of the ovine heart are different from those 
reported for the dog or man. 

The second procedure consisted in direct examination 
of the heart. Vectorgrams from the pericardium are sim- 
ilar to distance leads. This indicates that the anatomical 
position of the heart in the chest is not responsible for its 
differences from those of other animals. Epicardial elec- 
trograms from the sheep’s heart are electrically different 
from those of dog and man, The epicardial surface can be 
divided into three zones: (1) apical, (2) anterior, free, 
and posterior wall, and (3) basilar. The first zone yields 
rS deflections, the second QS, and the third Rs. This 





indicates that the epicardial surface, except for the base, 
faces the electronegative portion of the activation process. 
Two reasons for this are suggested. (1) Activation pro- 
gresses from the epicardium toward the endocardium. 

(2) Activation of the musculature occurs almost synchro- 
nously. Endocardial electrograms are similar to epicar- 
dial leads. This proves that the spread is not from the 
epicardium toward the endocardium. Simultaneous endo- 
cardial and epicardial electrograms reveal an exception- 
ally small time differential at the onset of the intrinsic 
deflections, in contrast with those found in the dog, where 
the endocardium is activated 15 ms. sooner. Serial intra- 
mural electrograms at 2 mm. levels are QS deflections 
throughout the left ventricular wall, in contrast with those 
found in dogs, where Rs deflections are in the outer third. 
The time of onset of the intrinsic deflection in the intra- 
mural leads is almost synchronous throughout. These 
findings suggest an anatomical basis for the differences 
noted, 

The distribution of the ovine Purkinje system is mark- 
edly different from that of the dog. The left bundle branch 
divides into two branches which cross the ventricular cav- 
ity to the base of each papillary muscle. The Purkinje 
fibers penetrate the wall of the ventricle to the epicardial 
surface. 

The findings of the experiment and the anatomical dis- 
tribution of the Purkinje system suggest a mechanism of 
spread of the excitation wave. The impulse from the com- 
mon bundle spreads down the left bundle branch to the 
first arborization in the upper interventricular septum, 
where initiation of muscular activation occurs. Simulta- 
neously with the early septal activation, the impulse 
spreads across the ventricular cavity via the two modera- 
tor band trunks to the base of the papillary muscles. The 
extensive ramifications of the Purkinje system from these 
points throughout the muscular wall to the epicardium 
initiates instantaneous multifocal depolarization. The 
ventral portion of the free wall and the apical region are 
activated at the same time as the remainder of the interven- 
tricular septum. Activation of the anterior, then the pos- 
terior, wall follows. The base is activated last, and pro- 
gresses in a true activation front owing to the lack of __ 
conduction tissue in this region. Vector A corresponds to 
the septal, apical, and ventral free wall activation. Vec- 
tor B corresponds to activation of the anterior and posterior 
wall and of the base of the heart. 
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THE EFFECT OF FEEDING ON 
SPLANCHNIC AND REGIONAL BLOOD FLOW 


(Publication No. 22,817) 


Edward Joseph Reininger, Ph.D. 
The Ohio State University, 1957 


After a careful evaluation of the literature and a criti- 
cal rejection of inadequate measures used, two methods 
have been selected, with appropriate modifications, to in- 
vestigate the effect of feeding on splanchnic and regional 
blood flow in the anesthetized rat. 
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1. The fraction of the cardiac output perfusing the 
splanchnic organs, kidney, heart, and skin was deter- 
mined by the Sapirstein fractionation method, 


2. Cardiac output was determined by the dye dilution 
method, 


The findings of the study are as follows: 


_ A. The cardiac output increased 29.1 per cent in the 
fed rats as compared with those animals which had been 
fasted for one day. This study confirms the usual 
opinion, 





B. The fraction of the cardiac output perfusing the 
splanchnic area was determined to be approximately 25 
per cent of the total cardiac output in the fed and 
fasted animals. This is in agreement with the literature. 
The splanchnic flow appears to increase in proportion 
to the augmentation in the cardiac output. The distri- 
bution of this increase was uniform for the other areas 
measured, 


It is concluded that the customary view of selective 
splanchnic increase at the expense of other organs is 
based upon fallacious interpretations of existing data and 
teleological reasoning. 118 pages. $2.00. Mic 57-3721 
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POLITICAL SCIENCE, GENERAL 


THE OPERATION OF THE COUNCIL-MANAGER PLAN 
IN PENNSYLVANIA BOROUGHS AND TOWNSHIPS 


(Publication No. 23,584) 


Robert James Courtney, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. J. Cass Phillips 


The Pennsylvania situation has special interest in that 
all of the boroughs and townships have adopted the manager 
form of government on a local option basis and have estab- 
lished this type of government by local ordinance. The 
basic purpose of the study was to examine critically the 
organization, functions, and actual performance of the 
manager governments in Pennsylvania to determine to 
what degree they conform to the universally accepted 
principles of the council-manager plan. 

The method of procedure consisted of examination of 
pertinent primary and secondary sources to determine the 
historical background and the legal status of the Pennsyl- 
vania governments. Questionnaires and personal inter- 
views were used to gather information from managers, 
burgesses, members of council, other local officials, news- 
paper editors, secretaries of chambers of commerce, lions 
and rotary clubs. 

While the state law permits the adoption of a manager 
ordinance which could conform to the theory, the actual 
operation of the system discloses many deviations in prac- 
tice. The Pennsylvania manager, whose professional qual- 
ifications compare rather favorably with the national aver- 
age, does not occupy the position of chief administrator as 
envisaged by the manager plan theorists. However, the 
manager’s role in policy initiation is in many cases far 
more conspicuous and dynamic than the theory of the plan 
contemplates. There are only two communities out of the 
fifty-five included in the study which conform to the prin- 
ciples of the manager plan. 

It was abundantly clear throughout the investigation 
that the great freedom which councils and boards have in 
designing their own patterns of manager government by 
ordinance has induced a wider Variety of adoptions than is 
usually found in those states where the manager plan is 
installed under more uniform charter provisions. The 
relative ease with which councils and commissions can 
alter the basic features of their own manager plans and 
with which they can dispense with the services of a mana- 
ger altogether generates an instability and professional 
insecurity which runs counter to council-manager theory. 

Before the manager plan is adopted, the council and 
the citizenry should be educated in the operation of this 
form of government, and be willing to accept it. Then the 
operation can be in accord with the theory. The people, 
too, if possible, should be made familiar with the proper 
functions of council and manager so that they can be 
an effective check on this relationship. This task of 
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enlightment is one which must be assumed, by the com- 
munity leaders who are in a position to influence public 
opinion in the direction of a strong council-manager gov- 
ernment. 

The Pennsylvania situation, however, should not dis- 
courage the purist completely. One manager stated that 
the manager must be willing to bend a little from the rigid 
theory of operation until the council becomes accustomed 
to this new form of government. This adjustment, however, 
could be hastened if the community leaders would exert 
their influence on the council and the people. 

The final judgment concerning the Pennsylvania experi- 
ence must be that even with structural faults, restricted 
managerial powers, and lower than average manager sala- 
ries, manager government has been favorably appraised 
and, in general, has been conducive to more efficient and 
economical government, if the opinion of community lead- 
ers may be accepted as an index of popular judgment. 

220 pages. $2.85. Mic 57-3722 


LOYALTY TO EMPEROR AND NATION 
IN THE THINKING OF THE TOKUGAWA PERIOD 


(Publication No. 23,073) 


David Magarey Earl, Ph.D. 
Columbia University, 1957 


This study covers developments in political thinking 
under the Tokugawa shogunate (1603-1867), immediately 
preceding the inauguration of modern Japan. It was chiefly 
during this period that there were evolved those ideals of 
loyalty to the emperor and patriotism for the nation which 
have played such a large part in recent Japanese history. 

During the first century of Tokugawa rule Chinese 
thought was accepted as the foundation of culture for the 
dominant samurai class; the Sung dynasty Neo- Confucian 
philosophy of Chu Hsi with emphasis on loyalty to one’s 
lord or sovereign, was stressed. But the spread of Chi- 
nese learning was accompanied by a renewed interest in 
Japanese tradition and a revival of faith in the ancient 
Shinto myths concerning the divinity of the emperor and 
the eternal destiny of the Imperial throne. 

Among early Tokugawa thinkers, Hayashi Razan (1583- 
1657), Arai Hakuseki (1657-1725), and Muro Kyuso (1658- 
1734), all gave ideological support to the shogunate. Loy- 
alty to the emperor was taught by Kumazawa Banzan (1619- 
1691) and Yamazaki Ansai (1618-1682); Ansai’s views in 
particular, with strong emphasis on the divinity of the 
emperor, influenced the trend of later patriotic thought. 
Another important early protagonist of loyalty and patri- 
otism, whose ideas helped to shape modern Japanese na- 
tionalism, was Yamaga Soko (1622-1685). All of these 
thinkers accepted the validity of Confucianism but gave it 
varying interpretations and applications. 

The Eighteenth Century saw the rise of a new 
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anti- Confucian school called Kokugaku (“National Learn- 
ing”), which attempted to derive all necessary ethical and 
spiritual guidance from Japanese historical records alone. 
Kokugaku, as interpreted by its two greatest exponents, 
Motoori Norinaga (1730-1801) and Hirata Atsutane (1776- 
1843), eventually became a powerful Shinto reform move- 
ment, with the inseparable political connotations of fervent 
patriotism and emperor-worship. 

The final synthesis of the loyalty aspect of Chinese 
thought with the emperor-centered tendencies in Japanese 
history was made in the Nineteenth Century by scholars of 
the Mito school. In connection with compiling a new history 
of Japan, the Dai Nihon Shi, these men applied both Chinese 
theory and Japanese historical background to the national 
problems of their day. The result was to re-emphasize 
the duties of loyalty to the emperor and love for the nation. 
The outstanding members of the later Mito school were 
Aizawa Yasushi (1782-1863) and Fujita Toko (1806-1855); 
their principles were carried over almost without change 
into the modern period of the Meiji Restoration and the 
Twentieth Century. 

The closing section of this study is a detailed analysis 
of the political thinking of Yoshida Shoin (1830-1859), which 
demonstrates the interaction of the various schools of 
thought on one man, and the way in which he came to place 
loyalty to the emperor above all other concepts, resulting 
in his personally turning against the shogunate. Yoshida 
Shdin is thus shown to be important both as an example of 
an outstanding thinker of the late Tokugawa period and as 
a teacher of several Meiji policy-makers, such as Itd 
Hirobumi and Yamagata Aritomo. 
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THE NATIONAL FARMERS UNION IN ITS 
POLITICAL WORLD: A CASE STUDY IN INFLUENCE 
AND THE FACTORS OF INFLUENCE POTENTIAL 
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Victor Kenneth Heyman, Ph.D. 
Washington University, 1957 


Chairman: Thomas H., Eliot 


The general objective of this study is to determine the 
relative importance of the various factors suggested by 
political science literature as leading to the influence and 
success of interest groups in Congress, and to develop a 
method of measuring such influence. The National Farm- 
ers Union was picked as the focal point of the study, and 
conclusions are drawn as to its influence and success in 
the Congressional political process and as to the factors 
which lead to the amount of such influence and success. 

The political demands of the NFU are studied in relation 

to the Eighty-third and Eighty-fourth Congresses, and occa- 
sionally events relating to the Eighty-first Congress are 
brought into the study for contrast. 

The NFU as a farm organization is primarily concerned 
with agricultural legislation. Therefore, in order to under- 
stand what the NFU is trying to get Congress to do, and to 
provide background on the NFU itself, agricultural eco- 
nomics and problems are discussed first. Since, by hy- 
pothesis, size and cohesion of membership, “quality” of 





leadership, and financing are significant variables in ex- 
plaining why a group wins or loses, a short history and 
discussion of the organization of the NFU stressing these 
factors is then made. Then, because the locus of a number 
of other factors of influence potential lie hypothetically in 
the relationship between a group and other groups, a dis- 
cussion follows of the NFU Washington office and the rela- 
tionship between the NFU and other groups in Washington. 
In order to determine the factors that led to the victory or 
defeat of the NFU on particular policy demands, a fairly 
detailed description of what the NFU wanted in Congress, 
what it got, and what happened in Congress is given. Fi- 
nally, to provide a possible method of measuring influence, 
and also to give some means of evaluating the factors of 
influence, an analysis of rollcalls is made. Each part of 
the study is designed to give more data as to what influence 
the NFU had, if any, and what were the factors of influence 
potential that resulted in victory or defeat for the NFU. 

The primary data of the study include governmental 
publications, books, theses, magazines, and newspapers; 
NFU materials of all types; and interviews with various 
participants in the political process, including NFU staff 
people, Congressmen, newspapermen, officials of the De- 
partment of Agriculture, and members of the staffs of 
groups aligned with the NFU. The author spent seven 
months in Washington collecting materials, holding inter- 
views, and observing the NFU Washington staff in action. 

The results of the study indicate that there is a signifi- 
cant difference in voting behavior of Congressmen of.both 
parties from areas in which the NFU is strongest as com- 
pared with Congressmen from other areas. Tentatively, 
the difference is attributed to NFU influence. Apparently 
interest groups do influence Congressmen somewhat. 
Probably the most important factors of influence potential 
are group membership, cohesion, and alliances with other 
groups at the state or Congressional District level. Ifa 
group is large enough, cohesive enough, and has sufficient 
local alliances to influence a majority of Congressmen, 
then it will probably have all or most of its program passed 
by Congress. If these conditions do not hold, then the 
group must build Washington alliances in order to be suc- 
cessful. In either case the group must have a certain min- 
imum size and cohesion, for otherwise it will probably be 
unable to build successful alliances. 

419 pages. $5.35. Mic 57-3724 
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INSTITUTION. A STUDY OF THE WISCONSIN 
JOINT LEGISLATIVE COUNCIL. 


(Publication No. 22,408) 


James Michael Roherty, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor William H, Young 


The Wisconsin Joint Legislative Council is an institu- 
tion which embodies the political thinking of those who are 
involved in its activities. As it completes its first decade 
of operations it is possible to assess this institution in 
terms of its adherence to or its deviation from the think- 
ing which brought it into being. The present study is such 
an undertaking. 
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A discussion of the legislative power of government, 
upon which any legislative institution rests, and an analysis 
of the causal factors underlying the legislative council 
movement as a whole precede the treatment of the Wiscon- 
sin council. The approach is explicitly institutional. Fac- 
tors which lead to the establishment of the council, the 
manner in which it organizes for action, its composition, 
as well as its understanding of itself, are examined. Fac- 
tors which have served to direct the council along tacks 
not anticipated at the outset emerge as equally important. 

The men who have guided the Wisconsin council through 
its first decade are marked by a pragmatic bent; if they 
are doctrinaire in any respect it is in placing a dogmatic 
interpretation on the separation of powers principle. How- 
ever, because the Wisconsin council has not been informed 
by any highly developed body of ideas on the legislative 
power of government it has been determined in its struc- 
ture and course more by external forces. 

The council as a legislative institution has sought to 
implement the legislative power (understood as residing 
wholly in the state legislature) on two fronts: (1) by crys- 
tallizing the leadership potential within the legislative body 
so as to give to that body the initiative in public policy 
matters in the state, and (2) by providing the legislature 
with the necessary technical resources to make its bid for 
legislative leadership effectual. The council has not alto- 
gether succeeded on either front. The legislature has 
handicapped the council with respect to its agenda, its or- 
ganizational structure and its committee membership. The 
parent body is aware of the potential efficacy of this legis- 
lative device but sees at the same time that it can assume 
a commanding position with respect to itself as well as the 
executive branch. On the service agency front the council 
has, because of the dominant role of the executive secre- 
tary, made its major contributions in fields of legal crafts- 
manship i.e., bill drafting and “code” formation and revi- 
sion. This has been done in the face of the fact that Wis- 
consin has been ably provided with such services for half 
a century by other service agencies in the state. The Wis- 
consin Legislative Reference Library and the Office of the 
Revisor of Statutes have prided themselves on their non- 
partisan contributions to all branches of state government. 
The council, on the other hand, argues the necessity of 
these “auxiliary aids” being related to a political action 
body (indeed, a vehicle of the majority party), if they are 
to be fully effective. 

The council has not provided the legislature with a 
research staff as was its original intent, but without being 
prepared to do so it has undertaken to render the neces- 
sary “housekeeping” services which have become so press- 
ing during recent interims. Basic questions about the pol- 
icy role of the council and the organization of the legisla- 
tive services in Wisconsin, either within or outside the 
framework of the council, remain to be answered. A more 
articulate concept of this particular legislative institution 
is necessary before these questions can be satisfactorily 
resolved. 292 pages. $3.75. Mic 57-3725 





STUDIES IN AMERICAN LIBERALISM OF THE 1930's: 
JOHN DEWEY, BENJAMIN CARDOZO 
AND THURMAN ARNOLD 


(Publication No. 22,432) 


James Emerson Titus, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Leon Epstein 


Liberalism has changed since its classical period in 
the middle of the 19th century. This change has occurred 
because the demands of liberalism have shifted to meet 
new conditions. American liberal reformism has responded 
to many new conditions. It is a contention of this study that 
the years from 1930 to 1940 marked an important stage in 
the transformation of American liberal thought. 

This study attempts to analyze the content of American 
liberal thought in the 1930’s by concentrating on a selected 
number of representative individuals. Three men--John 
Dewey, Benjamin Cardozo and Thurman Arnold--were 
chosen to illustrate the content of American liberal thought 
in the 1930’s. Dewey was chosen because of the wide- 
spread influence of his experimental philosophy and his 
reputation as a liberal. Justice Cardozo represents the 
liberal influence in the law. Thurman Arnold illustrates 
the liberal demand for more experimentalism in govern- 
ment. 

The social and political ideas of each of these men are 
analyzed in considerable detail. This analysis reveals 
that the liberalism of the 1930’s was strongly influenced 
by Dewey’s philosophy of experimentalism. Both Cardozo 
and Arnold were influenced by Dewey’s thought. These 
three men also favored positive governmental action on 
the national level, and argued for more effective group 
action to further the cause of liberalism. Through their 
re-interpretation of the traditional doctrine of individual- 
ism, these men also developed something of a sense of 
community. 390 pages. $5.00. Mic 57-3726 
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UNITED NATIONS EFFORTS TO SET 
STANDARDS FOR NATIONAL INDEPENDENCE 


(Publication No. 19,098) 


Abdulfattah Jandali, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Llewellyn Pfankuchen 


There are three situations in which criteria for inde- 
pendence have been important to the League of Nations 
and the United Nations: (1) the admission of newMembers; 
(2) the appraisal of the progress of mandates and trust 
territories towards independence; and (3) in the case of 
the United Nations only, the determination of what terri- 
tories are non-self-governing, upon which reports must 
be submitted to the United Nations. This survey is intended 
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to study the criteria developed by the League of Nations 
and the United Nations in these situations. The survey is 
descriptive and comparative. It examines the standards 
(or the efforts to set up standards) advanced by the League 
and the United Nations, and attempts a comparison of these 
various standards. 

1. The resolutions of the Assembly of the League of 
Nations with regard to the admission of new Members 
represents the most authoritative and explicit statement 
of criteria for independence so far made by an interna- 
tional organization. 

The United Nations, on the other hand, has not made any 
formal authoritative statement on criteria for independence 
in connection with the «dmission of new Members, beyond 
the requirements laid down in the Charter. These require- 
ments stipulate that an applicant must be a peace-loving 
State; it must accept the obligations of the Charter; and 
must be able and willing to carry out these obligations. 

2. Neither the League Mandates System nor the United 
Nations Trusteeship System has set up objective criteria 
which when once established would make the mandates or 
the trust territories qualified for independence. However, 
the inquiries of the League of Nations (via the Mandates 
Commission) and the United Nations (via the Trusteeship 
Council) into internal political, economic and social con- 
ditions, as well as external relations, have become more 
detailed and explicit as regards territories under interna- 
tional supervision. The accumulation of these materials 
affords a basis for objective judgment on criteria for inde- 
pendence. 

The Permanent Mandates Commission has developed a 
list of conditions which were to be fulfilled before the ter- 
mination of a mandate. This list served as a standard in 
appraising the progress achieved in Iraq, the only State 
that has become independent through League procedure, 
after having been a mandate. 

The Trusteeship Council has not formally adopted any 
list of standards such as that developed by the Mandates 
Commission. However, the Trusteeship Council seems to 
have implicitly recognized the validity of the standards 
developed by the Mandates Commission, and have further 
elaborated these standards. No Trust Territory has yet 
become independent. The Territory of Somaliland under 
Italian administration is scheduled for independence in 
1960. 

3. The United Nations inquiries into criteria for “self- 
government” of non-self-governing territories have also 
become more detailed and explicit as to internal political, 
economic, social and educational conditions, as well as 
external relations; and their accumulation provides data 
for objective judgment. No Non-Self-Governing Territory 
has become independent as the result of United Nations 
action, although great pressure has been put by the Gen- 
eral Assembly in favor of a much faster rate of progress 
towards independence. 

In practice, the standards for independence evolved by 
the League of Nations and the United Nations are essen- 
tially those of the International Law of recognition of one 
new State by another. But the standards originated in the 
International Law of recognition have been given a much 
richer political, economic and social meaning in the prac- 
tice of the League and the United Nations. 
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AMERICAN ECONOMIC AID TO INDIA AND THE 
INDIAN REACTION: A POLITICAL ANALYSIS 


(Publication No. 22,803) 


Charlie Lyons, Jr., Ph.D 
The Ohio State University, 1957 


A new approach to the problems of peace and well- 
being in the world is clearly needed. The old approach 
has been too costly materially and in human misery and 
lives. The foundation of an approach to progress and peace 
must be built strong enough for the dynamics of growth to 
take hold and begin to function. It must be built on a firm 
base of understanding, codperation, and mutual benefit. 

There are questions which must be raised about possi- 
ble pitfalls to be avoided in building a road toward prog- 
ress and peace. One such question concerns the extent to 
which a program of economic aid can or should be turned 
into a new front in the “cold war.” A second question 
relates to the problem of exploitation of one nation by an- 
other. Third, should there be any transplanting to new 
shores of the monopolies or the insecurities, the frustra- 
tions, and sense of personal insignificance and not-belong- 
ing which have too often gone with industrialization and 
development in the modern world? 

The United States has embarked upon a program of 
economic assistance to underdeveloped countries which is 
a blend of the generosity and idealism of the American 
people and the hard-headed self-interest that is character- 
istic of basic American policies. It is, moreover, a recog- . 
nition of the fact that the United States must take an active 
part in furthering the economic welfare of other peoples 
of the world if peace among nations and the resultant op- 
portunity for continued progress at home are to be achieved. 

India has been one of the chief beneficiaries of Ameri- 
can economic aid. The problem studied in the dissertation 
demonstrates that when a powerful highly developed country 
extends economic aid to a weak and underdeveloped one 
whose culture and traditions differ markedly from its own, 
certain important repercussions are produced which must 
have some bearing on the aid program itself. 

In India there is little or no opposition to American aid 
per se. However, Indian opinion is opposed to all aid from 
whatever source with political or economic strings at- 
tached. An analysis of this problem demonstrates that the 
underdeveloped countries of the world, newly freed from 
colonial control and with different cultures and traditions, 
are likely to be suspicious of Western help for some time 
to come even when such help is given with no strings at- 
tached. Moreover, it demonstrates that it is not feasible 
to expect or even hope that giving American aid to such 
countries is likely to induce them to take the American 
side in the “cold war.” 

Finally, experience related to the program of economic 
aid has brought to Americans a greater realization that 
political diversity is an inevitable aspect of the present- 
day world, and that any aid program in Asia today has 
meaning or promise only as it integrates itself with the 
struggle of the common people for a better life. 

263 pages. $3.40. Mic 57-3728 
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THE McLANE MISSION TO MEXICO: 1859-60 
(Publication No. 22,964) 


- Jerome Joseph Niosi Ph.D. 
New York University, 1954 


Adviser: Henry B. Parkes 


Historians have often asserted that James Buchanan’s 
Mexican policy was motivated by a desire to secure more 
territory for slavery, and also that he wished to forestall 
_ possible European intervention. An analysis of diplomatic 
correspondence, congressional committee investigations 
and newspaper opinion shows these views to be incorrect. 
Buchanan’s primary purpose was to secure transits across 
Mexico to the Pacific coast. Though he hoped to obtain 
territory, he did not pursue this objective after it became 
obvious that Mexicans were unwilling to sell any part of 
their national domain; nor were his expansionist ambitions 
supported by pro-slavery interests. Buchanan also wished 
to protect American citizens endangered by the Mexican 
civil war; but he was unable to secure congressional au- 
thorization for vigorous action, and - with his strict views 
of the limits of presidential power - was unwilling to use 
force without such authorization. Although he warned 
Congress that European powers might intervene if the 
United States failed to act, his correspondence shows that 
he was not afraid that they would intervene in violation of 
the Monroe Doctrine and that he recognized their right to 
resort to force in order to secure redress of grievances. 

Through the years 1858-60 Mexico had two rival gov- 
ernments, one at Mexico City under the conservative 
Miguel Miramon and the other at Vera Cruz under the 
liberal Benito Juarez. By tradition the party holding the 
capital city was entitled to diplomatic recognition, and 
Miramon was recognized by the European powers. In May, 
1858, after an American citizen had been banished from 
the country and his property confiscated for failure to pay 
a “forced loan,” Forsyth (a Pierce appointee) suspended 
all relations with Mexico City. Buchanan approved the 
suspension and recalled his minister. In March, 1859, 
prompted by a secret report suggesting that Juarez would 
be more amenable to American wishes, he sent Robert M. 
McLane to Vera Cruz. McLane quickly granted recogni- 
tion to Juarez and began to negotiate for territory and 
transits. Juarez refused to sell any Mexican territory, but 
finally, after considerable diplomatic pressure, agreed to 
the sale of transits. The McLane-Ocampo Treaty (Decem- 
ber 14, 1859) provided for three perpetual American trans- 
its, mutual entry to maintain law and order, reciprocal 
free trade, and a prohibition on forced loans against Amer- 
icans, in return for which the United States was to pay four 
million dollars to the Juarez government. 

In the United States opinion was preponderantly hostile 
to the treaty on the ground that Juarez would be incapable 
of enforcing it and it would consequently entail perpetual 
armed intervention in Mexico. Industrial interests were 
also alarmed by its economic clauses, pointing out that 
through the application of the “most favored nation” prin- 
ciple they would destroy the American tariff system. In 
May, 1860, the Senate refused ratification. A study of 
press and senatorial opinion shows that it was by no means 
divided along sectional lines and that slavery was not re- 
garded as a major issue. Some Northerners favored the 
treaty, while many Southerners were strongly opposed to it. 





Meanwhile American naval forces stationed off Vera 
Cruz gave direct aid to Juarez by capturing two Miramon 
vessels deemed to be “piratical”. Subsequently European 
powers tried, without success, to mediate between Mira- 
mon and Juarez, while Spain, angered by the seizure of a 
Spanish vessel, threatened action against Juarez. The 
United States, though refusing to participate in the efforts 
at mediation, did not express disapproval, and accepted 
Spain’s explanation that she wished only to protect her 
rights, not to occupy permanently any part of Mexico. 

Believing that he could-do nothing more, McLane re- 
quested recall and left in December, 1860. Based on an 
initial error, the recognition of Juarez, and not adequately 
supported by American opinion, his mission had failed to 
achieve any positive results. 
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This essay is an investigation and critique of the prop- 
osition that politics and administration are not only differ- 
ent fields of intellectual inquiry, but that they should be 
kept separate in practice. This theoretical position, called 
“separatism,” is first described by resort to the writings 
of three representative proponents of the idea; Woodrow 
Wilson, Frank J. Goodnow, and William F. Willoughby. 
From the work of these men, the following essential “ele- 
ments” of the position are established. 


1. Administration and politics are separate fields. 
The latter is closely related to the idea of policy for- 
mulation; the former to execution of established pol- 
icy. 


2. The first proposition is sometimes expressed 
in the form of an analogy in which politics represents 
willing and administration doing. 


3. Executive powers are political in character and 
are to be separated from the administrative which are 
legislative in essence. 


4. Politics is an art; administration is - or is 
capable of becoming - a science. 


5. Because of this, administration requires spe- 
cially trained personnel and special protective devices 
to exclude political pressures. 


6. Permitting political pressures to intrude into the 
administrative results in inefficient - bureaucratic - 
government. 
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The remainder of the essay consists of an investigation 
of these propositions, their modern variants, and the in- 
ferences which they generate. 

First, the analogy of the willing state is taken up with 
criticisms from contemporary writers being used to indi- 
cate the speculative nature of the concept. 

Next, the concept of scientific administration - with 
special emphasis on the work of Herbert Simon - is inves- 
tigated. Contemporary objections to the stand are cited 
and incorporated with a critical analysis of both the logic 
and the value of the concept. The idea of “efficiency,” so 
often seen in conjunction with the science concept is also 
discussed here. 

The common companion of the advocacy of scientific 
administration, the advocation of the “businesslike” conduct 
of government, is then analyzed and its illogical relation- 
ship to scientific administration and the general ambiguity 
of the term “businesslike” is shown. 

Next, deriving from the science concept, the problem 
of the education and training of administrators is consid- 
ered. The pedagogical implications of the separatist po- 
sition are discussed, as well as contemporary criticisms 
of present educational philosophy in the administrative 
field. 

The discussion of education raises the question of the 
civil servant. The merit system and the concept of “bu- 
reaucracy” is next investigated. The separatist philosophy 
is outlined and the objections which may be brought against 
it are presented. 

Since these topics cover the general separatist area of 
“administration,” the investigation now turns to the other 
major term of the argument - “politics.” The equivocal 
nature of the separatist use of the term - as policy-making 
and partisanship - is shown and the separatist use of the 
terms “executive” and “administrative” is investigated. 
The work of modern critics is used in the argumentation 
to show the ambiguity of the separatists’ position. 

The discussion of the term “politics” raises certain 
questions concerning the role of administration in a govern- 
ment purporting to be democratic. These propositions are 
explicitly presented and their hostility to democratic theory 
is indicated and the relation of administration to the people 
of a democracy is discussed. 

The essay concludes with a general critique of the sep- 
aratist position and an indication of the nature of the 
sources of error which are incorporated in the theory of 
separatism as well as the grounds for rejecting it ina 
democratic society. 192 pages. $2.50. Mic 57-3730 
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This study examines the episode of Pearl Harbor from 
the view point of public administration. Although there 
have been numerous inquiries into the event, both official 
and historical, it was felt that the basis of the American 


failure at Pearl Harbor still remained partially unexplained. 


Therefore, in this analysis the administrative factors of 
organization, information, coordination, and planning form 
the basis of the study. The presentation is in the form of 
a case study. 

The research includes an examination of the published 
historical examinations of Pearl Harbor, the memoirs and 
biographies of the leading personalities involved, the mili- 
tary and diplomatic histories of the general period, and 
the numerous official investigations. However, chief re- 
liance is placed on the hearings of the joint committee of 
Congress which inquired into the event in 1945 and 1946. 
This inquiry remains as the most complete and authorita- 
tive source of information regarding Pearl Harbor. 

The study begins with a chapter which sets the diplo- 
matic background of 1941 with particular reference to 
United States-Japanese relations. This chapter also con- 
siders the effect of public opinion on the various adminis- 
trators. Chapter IJ presents the basic organization of the 
administrative units of the American government which 
were immediately involved. Chapter II examines the in- 
telligence function as it was carried out by the diplomatic 
and military arms of the government as well as the inter- 
nal communication process within the various agencies. 
Chapter IV analyzes the various attempts at coordination 
that were made between the military and diplomatic units 
and between the two military services at Hawaii. Chapter 
V examines the planning function in terms of the estimates 
and formulation of plans as well as their execution. A 
final chapter offers the general conclusions of the study. 

The general conclusions reached are as follows. First, 
although the organization of the United States government 
enhanced the failure, a confusion on the part of key admin- 
istrators as to the degree of centralization within key units 
had an even more significant result. Second, the intelli- 
gence units were highly successful in procuring informa- 
tion but in the dissemination of information within the 
various bureaucracies there were many failures. Third, 

a viable system of coordination in Washington and Hawaii 
was never achieved in spite of many attempts. And finally, 
the plans that were constructed were based on extremely 
accurate estimates but the failure came in the lack of ex- 
ecution. 268 pages. $3.45. Mic 57-3731 
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THE EFFECTS OF DIFFERENT SOCIAL 
INCENTIVE SEQUENCES UPON THE 
PERFORMANCE OF YOUNG CHILDREN 


(Publication No. 23,090) 


Salvatore Louis Alessi, Ph.D. 
The University of Connecticut, 1957 


The purpose of this experiment was to explore the 
motivational effects of different sequences of neutral suc- 
cess, and failure incentive conditions upon the repetitive 
task performance of high achievement, emotionally stable 
children. The selection of a relatively momogeneous popu- 
lation of 110 second grade children was based on their 
achievement of high scores on a speed addition pretest and 
on teacher ratings of freedom from: emotional stability, 
poor work habits, distress reactions to frustration, and 
physical handicaps. The 110 children were randomly as- 
signed to 11 different incentive sequences (N=10 for each 
group). The following incentive schedules were selected 
for study: a) Early and late changes from neutral to suc- 
cess or failure conditions. b) Early and late changes from 
success to failure conditions. c) Early and late changes 
from failure to success conditions. Eight groups of chil- 
dren performed under the above different incentive se- 
quences. Three additional groups performed under con- 


tinued (unchanging) neutral, success, and failure conditions. 


The early change in incentive conditions was introduced 
after the third test; the late change was introduced after 
the sixth test. The neutral incentive condition consisted of 
a task-oriented introduction and the withholding from the 
subjects knowledge of adequacy of performance on each 
test. The success and failure conditions employed ego- 
involving introductions plus false reports of success and 
praise statements, and false reports of failure and reproof 
statements, respectively. A series of nine individually 
administered arithmetic speed addition tests provided re- 
liable measures of the motivational effects of the different 
incentive schedules in terms of performance time. 

The following are the main conclusions derived from 
statistically significant findings and certain consistent per- 
formance trends: 

1. Repetitions of success and failure instructions as- 
ymptotically facilitate repetitive task performance in con- 
trast to the decremental performance under neutral incen- 
tive instructions. 

2. The asymptotic facilitative effects of failure incen- 
tive instructions are greater than the asymptotic facilita- 
tive effects of success incentive instructions. 

3. The facilitative effects are independent of the time 
within a series of repeated trials when either success or 
failure instructions are introduced, following sequences of 
trials under neutral incentive conditions. 

4. The facilitative effects of success and failure in- 
centive instructions are independent of the sequences of 
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presentation of these two incentive conditions within a 
series of repeated trials. 

Previous research with incentive schedules indicated 
an interaction between the nature of incentive instructions 
and the time or sequence of their introduction as incentive 
changes, but controls were not rigorously employed. The 
present study did not support an interaction hypothesis. A 
post hoc theoretical interpretation of the experimental 
findings was attempted. Hullian reinforcement learning 
theory constructs and postulates seemed to provide a con- 
sistent framework for the research findings, and implica- 
tions for further research derive from the application of 
this theoretical model. Recommendations for future re- 
search include the further exploration of the influence of 
personality and task variables as well as the investigation 
of other incentive conditions and sequences, in extending 
or delimiting the generality of the present findings. The 
present study may have immediate practical applications 
for educational, training, commercial, and military institu- 
tions, and indirect implications for theory of personality 
development and child-rearing practices. 

183 pages. $2.40. Mic 57-3732 





AN EMPIRICAL TEST OF A THEORY OF 
PERCEPTION BY F. ALLPORT: AN INVESTIGATION 
OF THE RELATIONSHIP BETWEEN MENTAL SET, 
STIMULUS INTENSITY AND CONGRUITY 
BETWEEN SET AND STIMULUS 


(Publication No. 23,092) 


David Starr Bingham, Ph.D. 
The University of Connecticut, 1057 


It was our intention to put Floyd Allport’s “structural 
theory of set dynamics and interactions” to an empirical 
test. In general this theory states that the strength of a 
perceptual reaction is a function of the strength of an initial 
set plus the independent contribution of the stimulus. We 
varied the strength of subjects’ set by means of instruc- 
tions. The strength of the stimulus was varied by varia- 
tions in exposure time. In addition the stimuli were also 
varied with respect to the extent of congruence between 
the stimulus structure and the structure of the set concept. 

In accord with Allport’s theory we made the following 
predictions. The variables of set, stimulus congruity and 
exposure time would all be significant independent sources 
of response variation. Response differences among stimuli 
of differing congruity would be dependent upon exposure 
time, the differences increasing as exposure time in- 
creases. Lastly, response differences among sets would 
be independent of changes in stimulus congruity or expo- 
sure time. 

Our principal analyses were as follows: We did an 
analysis of variance of set-relevant responses using a 
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split-plot design, an analysis of variance for time trends 
and an analysis of variance for rejects using a triple clas- 
sification design. Our principal findings were as follows. 
Set and stimulus congruity were significantly related to 
set-relevant response variation at the .005 and .0005 levels 
of significance respectively. Exposure time was signifi- 
cant for set-relevant responses at the .10 level, but the 


sequential trend was opposite to our theoretical predictions. 


Other evidence strongly suggested the presence of uncon- 
trolled competing response tendencies which operated to 
mask the expected relationships. The expected interaction 
between stimulus congruity and exposure time was not sig- 
nificant, but it cannot be considered to have been adequately 
tested in the absence of the predicted exposure time trend. 
The set variable did not interact significantly with the ex- 
posure time variable, but did interact with stimulus con- 
gruity at the .10 level of significance. A parallel interac- 
tion on the part of the rejects which was significant at the 
.01 level indicates this was not a chance finding. The triple 
interaction of set, stimulus congruity and exposure time 
was not significant although the trends were suggestive. 

In evaluating our design it is apparent that two factors 
make it difficult to draw unequivocal conclusions. First, 
exposure time was not as short as might be desired and, 
second, there were uncontrolled competing response tend- 
encies which tended to obscure the results. 

In appraising Allport’s theory we made two principal 
criticism. First, the role of set does not appear to be in- 
dependent of variations in stimulus congruity. This finding 
necessitates a change in Allport’s basic formulation. Sec- 
ond, we found Allport’s concept of deforma operationally 
inaccessable and theoretically questionable. Only in one 
highly tentative instance did we feel that the concept could 
be utilized at all to rationalize our empirical data. 

With regard to Rorschach theory our data offers con- 





firmation to the finding of Siipola and Taylor that percep- 
tual responses under pressure conditions tend to be of 
indefinite form suggestive of a “primitive” perceptual ap- 


proach. 97 pages. $2.00. Mic 57-3733 


THE PERSONALITY AND ADJUSTMENT 
CHARACTERISTICS OF FEMALES IN 
VARIOUS OCCUPATIONAL GROUPS 


(Publication No. 22,721) 


Robert Stanford Coe, Ph.D. 
University of Houston, 1957 


This study was undertaken to determine what, if any, 
significant personality and adjustment differences exist 
between the females occupied in various fields of endeavor. 

Employed in this project were forty-four professionally 
employed women including physicians, attorneys, and 
teachers, forty-eight non-professionally employed women 
including clerical employees, saleswomen, telephone oper- 
ators, and managers, and forty-four housewives. The 
housewives were not gainfully employed. 

A biographical information blank, the Wonderlic Per- 
sonnel Test, the Inventory of Factors S.T.D.C.R., the In- 
ventory of Factors G.A.M.I.N., the Guilford-Martin Per- 
sonnel Inventory, a revised version of the Sacks Sentence 





Completion Test, and the Birkman Self Inventory and Social 
Comprehension Tests were administered to each subject. 

For each test dimension, the scores of the subjects in 
each group, professional, non-professional, and housewife, 
were compared to the scores of the subjects in the other 
groups, and the scores of the subjects in each occupation, 
medicine, sales, etc., were compared to the scores of the 
subjects in the other occupations. 

Significant differences were found on the following bio- 
graphical factors: the number of professional women, 
compared to the housewives whose mothers had occupa- 
tions in addition to being housewives; the number of pro- 
fessional women, compared to the non-professionally em- 
ployed women and housewives, who were from homes above 
average financially; the number of housewives, compared 
to the professional women, who had a very unhappy child- 
hood; the number of professional women, compared to each 
of the other two major groups, who were disciplined by 
their fathers; and the number of professional women, com- 
pared to each of the other major groups, who stated that 
they were greatly influenced by no one. 

On nine of the Guilford-Martin dimensions significant 
differences were found between the subjects in the profes- 
sional group and those in the housewife group; on six of 
the dimensions significant differences were found between 
the subjects in the professional group and the subjects in 
the non-professional group; and on two of the dimensions 
significant differences were found between the subjects in. 
the non-professional group and the subjects in the house- 
wife group. : | 

The attorneys were found to be significantly different 
from the subjects in three or more of the other occupations 
in regard to social introversion-extroversion, general 
activity, ascendence, sex conflicts, conflicts with associ- 
ates, and fears. 

The teachers were found to be significantly different 
from subjects in three or more of the other occupations in 
regard to depression, cycloid disposition, nervousness, 
cooperation, and family conflicts. 

The physicians were found to be significantly different 
from subjects in three or more of the other occupations in 
regard to rhathymia, masculinity, and objectivity. 

The managers were found to be significantly different 
from subjects in three or more of the other occupations in 
regard to conflicts with the father, and sex conflicts. 

The saleswomen were found to be significantly different 
from subjects in three or more of the other occupations in 
regard to family conflicts. 

The telephone operators were found to be significantly 
different from subjects in three or more of the other occu- 
pations in regard to doubts concerning own ability. 

Although some of the results conflicted with the find- 
ings of a few investigators, the data obtained in this study 
were substantially in agreement with the conclusions of 
Terman and Miles and others. 

No attempt was made to determine why there are dif- 
ferences between the groups, but the fact that most women 
in the professional categories work because they want to 
rather than because they have to appears to provide a 
partial answer. | 

Due to the difficulty involved in establishing a useful 
criterion, the matter of success was not considered. 

There are positive indications that the approach used 
in this study is a useful one. For practical application, 
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however, in the fields of occupational counseling and em- 
ployment selection further research and the use of larger 
samples will be necessary. 

114 pages. $2.00. Mic 57-3734 


A COMPARISON OF FLICKER FUSION FREQUENCY 
AND SPEED OF BRIGHTNESS DISCRIMINATION 
AS INDICATORS OF CENTRAL 
NERVOUS SYSTEM INVOLVEMENT 


(Publication No. 22,743) 


Frederick Lynch McGuire, Ph.D. 
New York University, 1957 


Chairman: Professor John G, Rockwell 


The purpose of this study was to decide if Speed of 
Brightness Discrimination (SBD) was in any way superior 
to Flicker Fusion Frequency (FFF) as a method for deter- 
mining the presence of central nervous system involve- 
ment. FFF is determined by presenting to a subject al- 
ternate flashes of light (on-off) of equal brightness until 
it is determined at what speed of flash rate the stimulus 
becomes steady or “fused”. SBD is a modification of FFF 
in which the alternate flashes of light are of unequal bright- 
ness. A Method of Constant Stimuli was used in presenting 
the stimulus light to each subject. 

Two groups of individuals were studied; an experimen- 
tal group of 21 men with various types of central nervous 
system involvement, and a control group of 21 men with 
no such involvement and with no known defects of the visual 
globe. They were matched according to age in years. Each 
individual was submitted to FFF and four conditions of 
SBD in which the brightness difference between the alter- 
nate flashes of light was varied. A threshold was taken for 
each eye under each condition for a total of ten judgements 
for each subject. By means of the Mann-Whitney U Test 
the scores of the two groups were compared under FFF 
and each of the four SBD conditions to differentiated be- 
tween these groups compared with the ability of FFF to 
make the same differentiation. 

It was found that FFF and SBD significantly differenti- 
ated between the groups at levels of confidence ranging 
from .003 to .0009. However, there was no significant dif- 
ference between FFF and SBD in ability to make this dif- 
ferentiation. Under two conditions SBD differentiated sig- 
nificantly between the groups on the basis of scores de- 
rived from the difference between the left eye and right 
eye thresholds of each subject. This indicated the possi- 
bility that any new contribution that might be made by SBD 
would be on the basis of intra-individual rather than inter- 
individual comparisons. 

Further research that is suggested by this study in- 
cludes development of a new flicker apparatus which will 
allow for the collection of data under a wide variety of 
experimental conditions with a maximum amount of accu- 
racy and precision; the establishing of a base line for 
normal subjects under varied experimental conditions of 
flicker; the collection of flicker data under these same 
conditions for a large number of various types of central 
nervous system damage; and localization of flicker in the 





central nervous system as suggested by experiments with 
both animal and human subjects. 

The implications for Education contained in this study 
concern the future application of flicker to the study of 
learning. Since flicker phenomena are closely correlated 
with the functions of the central nervous system it is very 
possible that flicker will someday become an extremely 
valuable tool in the study of the learning process. 

82 pages. $2.00. Mic 57-3735 


PARENTAL REINFORCEMENT, PARENTAL 
DOMINANCE, AND THERAPIST PREFERENCE 


(Publication No. 22,821) 


Jacob Abraham Shaffer, Ph.D. 
The Ohio State University, 1957 


The purpose of the study was to attempt to account for 
individuals’ preferences for certain therapist characteris- 
tics in terms of antecedent experiences with parents. 
Therapist characteristics studied were age, sex, degree 
of directiveness, and degree of objectivity. A Therapist 
Preference Questionnaire was developed to measure these 
dimensions of therapist preference. Parental reinforce- 
ment and parental dominance questionnaires were devel- 
oped to measure the relative degree of reinforcement and 
dominance (maternal and paternal reinforcement and dom- 
inance scores) associated with each parent within a family, 
and the total amount of reinforcement and dominance (total 
reinforcement) and dominance scores) associated with both 
parents of a family. The Rotter Incomplete Sentences 
Blank (ISB) also was administered to each subject. A score 
of 136 or higher classified subjects as maladjusted; 135 or 
under, adjusted. The instrument was included to deter- 
mine whether relationships found among the entire group 
of subjects would be found among subjects more closely 
resembling patients seeking psychotherapeutic help. 

Ninety-three male and 108 female summer school psy- 
chology students were tested in their classroom during 


regularly scheduled class periods. Relatively older stu- 


dents, as well as younger oneg, were obtained, so that both 
sex and age differences could be evaluated. 

Three hypotheses, consistent with Rotter’s Social 
Learning Theory, were formulated and tested. 

Hypothesis I.-- Females who prefer a female therapist 
will tend to have received more maternal reinforcement 
than females preferring a male therapist. 

Hypothesis II.--There will be a positive relationship 
between the total amount of reinforcement received by 
subjects from their parents and the age of the preferred 
therapist. 

Hypothesis III.--A relatively directive therapist will 
be preferred if the more reinforcing parent is dominant. 
Hypothesis I was tentatively supported for both the 

entire group of females and the maladjusted subgroup. 
Hypothesis II was supported for all male subjects and the 
maladjusted subgroup but was unsupported for females. 
Hypothesis III was entirely unsupported for any group of 
subjects. 

Other findings were that the mother was the more re- 
inforcing and more dominant parent for both males and 
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females, although mothers were significantly more domi- 
nant for females than males. Females had significantly 
higher total parental dominance scores than males. Sub- 
jects tended to prefer a therapist older than themselves. 
Only two male subjects and 21 females preferred a female 
therapist. Older subjects had significantly higher ISB and 
total parental dominance scores than younger ones. Ad- 
justed subjects received significantly higher total rein- 
forcement scores than maladjusted ones. Women prefer- 
ring a female therapist had significantly higher total rein- 
forcement scores and lower ISB scores than women who 
preferred a male. Men who received more paternal rein- 
forcement and chose a male therapist tended to have a less 
intense preference for a male therapist. The findings are 
discussed and evaluated, as are the instruments. Sugges- 
tions for future research are offered. 

It was concluded that the construct of parental rein- 
forcement had some predictive utility in determining the 
nature of characteristics preferred in a therapist. The 
same principles characteristic of an adjusted group were 
also characteristic of a maladjusted group of subjects. 
Some validity was indicated for the parental reinforcement 
questionnaire. 96 pages. $2.00. Mic 57-3736 


TASK-TENSIONS AND SELECTIVE RECALL 
UNDER VARYING DEGREES OF 
FAILURE AND SUCCESS EXPERIENCES 


(Publication No. 22,970) 


Marion Steininger, Ph.D. 
New York University, 1954 


Adviser: Professor Morton Deutsch 


The Purpose of the Study. A survey of selective recall 
studies indicated that they varied greatly, particularly with 
regard to motivating conditions. The present study there- 
fore analyzed the effects of different degrees of success 
and failure experiences on recall. The survey of the litera- 
ture further revealed a confounding of variables: failures 
are typically created by interruption, a procedure that 
under certain conditions gives rise to task-tensions. Both 
failure and task-tensions influence recall; the present 
study therefore compared two techniques: the common 
one, and one which eliminated task-tensions. Lastly, since 
most of the experimenters have discussed the relation of 
their results to “repression”, the present study attempted 
to analyze experimentally the applicability of this concept. 

Procedures. Ninety-six high school students took an 
“intelligence” test in which they were self-esteem-involved. 
The 14 problems of the test were so manipulated that all 
subjects scored plus on seven and minus on the other seven. 
For control purposes, two success-and-failure sequences 
were used, so that each problem was a success and a fail- 
ure an equal number of times. 

Three groups of subjects were told that 4, 7, and 10, 
respectively were average on the test, these norms creat- 
ing experiences of extreme success, mild success, and 
severe failure. Half of the subjects completed all 14 prob- 
lems, but were told on 7 of them that they hadn’t completed 
them quickly enough to get plus scores; the other half of 
the subjects completed only their successes, the failures 











being created by interrupting the problems before their 
completion. After a first recall, the meaning of the situa- 
tion was changed for half of the subjects by an explanation 
of the study, and they then took a second recall; the other 
half of the subjects received this explanation only after the 
second recall. 

Results. The more difficult and challenging problems 
appeared to have been better recalled than the others, 
regardless of other conditions. 

When all the tasks were completed, the subjects who 
experienced success recalled failures and successes 
equally, while those who experienced failure focused on 
successes. When the failures were interrupted, exactly 
the opposite occurred.’ 

The interruption variable did not appear to result in 
many cases of task-tensions, and when these did occur, 
they did not influence the recall. 

The explanation tended to focus the subjects on their 
failures rather than on their successes. 

Interpretation. Recall was analyzed as a function of 
the intensity of the need for success existing at the end of 
the test. Various assumptions produced six intensities of 
the need for success. Failure-recall appeared to increase 
and then decrease with increasing need for success, while 
success-recall decreased and then increased; these curves 
are identical with McClelland’s hypothesized relationship 
between motive intensity and thought processes. 

Further analysis suggested three factors as responsi- 
ble for these results: dissatisfaction, increasing with the 
need for success; anxiety, emerging when dissatisfaction 
is sufficient; and improvement-orientation, increasing 
until anxiety emerges, and then decreasing. Suggestions 
were made for research based on manipulation of these 
factors. 

It was suggested that the explanation resulted in a focus 
on failure because it placed all subjects at that point where 
the improvement factor predominates. 

The relative unimportance of task-tensions was ana- 
lyzed in terms of the subjects’ self-esteem-involvement, 
failure experiences, and possible lack of interest in some 
of the tasks. 

Methodological precautions necessary in future research 
were indicated. 112 pages. $2.00. Mic 57-3737 








THE EFFECTS OF MOTIVATION AND PROBABILITY 
OF REWARD ON DISCRIMINATION LEARNING 


(Publication No. 23,123) 


Paul Joseph Woods, Ph.D. 
The University of Connecticut, 1957 


The purpose of the experiment was to investigate the 
relationship between discrimination of probability of re- 
ward and three experimental conditions: motivation in the 
form of an aversive auditory stimulus, correction and non- 
correction procedure, and schedule of reward. The proba- 
bilities of contingent reward on two alternatives produced 
low, middle, and high asymptotic performances. Different 
groups of Ss were run under varying intensities of an aver- 
sive auditory stimulus which was turned on at the begin- 
ning of a trial and terminated with a correct response. 

The final breakdown of the experimental groups involved a 
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correction versus non-correction experimental procedure. 
In all there were three schedules of probability of reward, 
three levels of motivation produced by varying intensities 
of the auditory stimulus, and two experimental procedures. 
The acquisition data of the six Ss run under each of the 
conditions were compared, and the results were further 
analyzed in the context of Estes’ statistical learning theory. 

The greatest effect on the process of discrimination 
learning was produced by the schedule of probability of 
reward. Schedules which lead to higher final levels of 
responding also seem to lead to higher rates of learning. 
The data suggest that the effects of a correction procedure 
differ from those of a non-correction procedure, but the 
relationship between the two depends upon the motivational 
level and also the reward schedule. The relationship be- 
tween motivation and the rate of learning seems to be U- 
shaped in nature with the rate being depressed under the 
middle motivating condition. 

The present findings were discussed with respect to 
their implications for Estes’ theory and in relation to pre- 
vious experimentation on the effects of motivation on dis- 
crimination learning. 86 pages. $2.00. Mic 57-3738 


PSYCHOLOGY, CLINICAL 


TWO SIMULTANEOUS MEASURES OF ANXIETY 
UNDER DIFFERENT LEVELS OF TASK STRESS 


(Publication No. 22,675) 


Ottmar August Bodemer, Ph.D. 
Indiana University, 1957 


Some of the difficulty with the term anxiety appears to 
derive from simultaneous employment of the term under 
several evaluative approaches, using quite different opera- 
tional procedures. In this study, three common approach 
emphases were defined, those of physical-measurement, 
observer-evaluation, and self-evaluation. These approaches, 
reduced to quantifiable procedures, should permit testing 
of the extent of agreement or correlation between them; if 
an appreciable congruence between measures is demon- 
strated, some reduction of the confusion and ambiguity 
attending the term should result. 

Selected for comparison were two of the triad of ap- 
proaches, a self-evaluative device, and a physical measure- 
ment procedure. Specifically, these were the Taylor Mani- 
fest Anxiety Scale, and the GSR, both of which are reported 
in the literature as differentiating, on a continuum labelled 
anxiety, between clinical groups and normal groups of in- 
dividuals. 

Two major procedures were pursued in this study, using 
as subjects 120 undergraduate students in psychology at 
Indiana University. The first major hypothesis involved a 
direct comparison between the two measures in a pre- 
treatment phase of the study. The second concerned the 
relationships between the measures following various 
levels of stress. The latter was made specific by differing 
ratios of signalled success, average, and failure perform- 
ance on 36 tasks, derived from more or less standard 
intelligence and personality tests. 





While in several instances tendencies appeared in the 
predicted directions, no significant correlations or differ- 
ences were found, neither between the measures independ- 
ent of treatment, nor in changes in the measures as re- 
lated to treatment. 

In an appraisal of the inter-relationship between Taylor 
Scale scores and GSR measures, some provocative, al- 
though non-significant differences emerged, encouraging 
further investigation of the relationship between basal 
level and variability of the GSR when using continuous GSR 
records. 

It appears further that the Taylor Scale merits further 
investigation in terms of its item composition, since ina 
post hoc analysis, it appears that the various treatments 
resulted in differential responding to various items, the 
results of which are obscured when the significant re- 
sponses are simply summated into total scores. A related 
discovery is that of an apparent shift of emphasis from 
items of social-reference to items of self-reference with 
increases in total Scale scores. The ordering of items on 
a self- to social-continuum appears to be reliable, as 
evidenced by a significant correlation between the item 
orders as established by two groups of judges, and the 
type of item emphasis may have diagnostic usefullness, 
somewhat independent of total scale score. 

87 pages. $2.00. Mic 57-3739 





PREDICTING SELECTED BEHAVIORAL 
CHARACTERISTICS ON THE BASIS OF OBSERVATION 
OF A GROUP PSYCHOTHERAPY SESSION 
WITH MENTAL PATIENTS 


(Publication No. 22,782) 


Thomas Mun ‘Chew Chang, Ph.D. 
The Ohio State University, 1957 


The study investigated the accuracy of the guesses and 
impromptu hypotheses that the counselor or psychothera- 
pist makes and alters during the course of counseling or 
psychotherapy. These “moment-to-moment” guesses, as 
Meehl terms them, may serve a therapeutic function and 
facilitate treatment, and from this standpoint their validity 
is relatively unimportant. If they contribute toward the 
making of predictive diagnoses or planning of treatment, 
however, then inaccuracies subvert the predictive function 
and reflect on the competence of the counselor. 

Research on impromptu hypotheses has been sparse, 
but the need to assess their validity is being increasingly 
expressed. First, there is little evidence that counselors 
and clinicians are able to predict elementary facets of 
behavior accurately. Second, such research should con- 
tribute to modifying the present limitations in the clinical 
prediction of performance. Finally, even if these guesses 
are used only to facilitate therapy, it is probable that the 
counselor would prefer them to be valid. 

The experimental procedure involved psychologists 
who were experienced in therapy and mental illness. They 
observed a group psychotherapy session and individually 
rated each patient on 21 items. To avoid contamination of 
prediction, the subjects were not known to the observers. 
The study tested three hypotheses. Hypotheses 1 and 2 
were tested on 25 hospitalized schizophrenics. Hypothesis 
3 was tested on a subgroup of 12 from the original sample. 
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Hypothesis 1 stated that the observers would be able to 
predict behavioral characteristics and psychiatric symp- 
toms at a significant level when these were correlated with 
the criterion ratings of nurses, aides, and Physical Medi- 
cine and Rehabilitation therapists. This hypothesis was 
tested on 15 graphic rating scale items divided into the 
following categories: general activity level, submissive- 
ness-hostility, depression-manic excitement, withdrawal 
tendencies, conceptual disorganization, motor disturbance, 
self-depreciation vs. grandiose expansiveness, and per- 
formance on therapy assignment. 

Hypothesis 2 stated that the observers would be able to 
estimate significantly six more complex variables as fol- 
lows: present intelligence, validated against a Wechsler- 
Bellevue test score; present friendship standing, present 
leadership standing, and future leadership standing, vali- 
dated against sociometric measures; level of social activ- 
ity, validated against a time sample of ward activities; and 
length of hospitalization required before release, validated 
against hospital records. 

Hypothesis 3 stated that the observers, on a second 
observation of the same subjects three months later, would 
be able to predict the same 21 items with a significant in- 
crease in accuracy. 

Twenty product-moment correlation coefficients were 
computed on the 15 items to test Hypothesis 1. Five of 
the items were correlated with two sets of criteria. 
Twelve of the twenty coefficients were significant. The 
degree of accuracy, tested by Chi Square, was beyond 
chance at the .01 level. The successfully predicted char- 
acteristics had to do with general activity level, submis- 
siveness-hostility, depression-manic excitement, with- 
drawal tendencies, conceptual disorganization, and per- 
formance on therapy assignment. 

Three out of the six predictions to verify Hypothesis 2 
were significant. The degree of accuracy, tested by Chi 
Square, was also significant beyond chance at the .01 level. 
The successful predictions concerned present intelligence, 
present leadership standing, and estimate of hospitaliza- 
tion required before release. 

Hypothesis 3 was rejected on the data obtained. The 
comparison of the first and second sets of predictions by 
three methods revealed a consistent trend toward improve- 
ment in accuracy, but not at a significant level. 

In conclusion, these spontaneous guesses, made prima- 
rily to facilitate therapy, may be valid. In the study, the 
level of predictive accuracy reached statistical signifi- 
cance. The non-significant improvement with a second 
observation three months later was believed to be partially 
a function of the length of the interim period and the de- 
viant population used. 211 pages. $2.75. Mic 57-3740 


AFFECTIVE COMPONENTS OF THE RESPONSE 
CLASS AS A FACTOR IN VERBAL CONDITIONING 


(Publication No. 23,658) 
Merritt Clare Cushing, Ph.D. 
The University of Nebraska, 1957 


Adviser: Marshall R, Jones 


The major purpose of the present study was to investi- 
gate the relation between affective components of the 





response class and verbal conditioning without awareness. 
A secondary aim was to relate the amount of conditioning 
shown by subjects to a measure of their “need for social 
approval”. 

The following assumptions were made: (a) the verbal 
response of expressing a degree of “like” or “dislike” for 
persons in pictures will have affective components asso- 
ciated with it; (b) as a result of subjects’ past experiences 
and common cultural values, expressing “like” toward 
persons will have more positive or rewarding affective 
components associated with it than will expressing “dis- 
like” toward persons; (c) the spoken word “good” acts as 
a reinforcing stimulus both because of its cue properties 
and because it is a commonly accepted sign of social ap- 
proval. 

Essentially the experimental task involved having each 
subject rate a series of 80 pictures as to how much he 
thought he might “like” or “dislike” the persons in the 
pictures. It was predicted that when “like” responses 
were followed by the reinforcing stimulus “good”, such 
responses would tend subsequently to increase in frequency, 
even though subjects were not aware of the response-rein- 
forcement contingency. A corresponding prediction was 
made for “dislike” responses when “dislike” responses 
were reinforced. It also was predicted that the amount of 
conditioning shown by subjects would be correlated with a 
measure of their “need for social approval”. 

Subjects were instructed to respond to a set of 80 pic- 
tures of adult males with their “first impression” of the 
person, and a rating of their degree of “like” or “dislike” 
for the person. The word “good” spoken by the experi- 
menter was used to reinforce “like” responses for some 
subjects and to reinforce “dislike” responses for other 
subjects. The reinforcement procedure was not started 
until after the first 20 pictures, so that an operant level 
for the criterion response could be established. The pic- 
tures were rated by control subjects without reinforcement. 
Subjects’ awareness of the reinforcement pattern was es- 
timated from their replies to a questionnaire at the con- 
clusion of the experimental session. This questionnaire 
also provided information concerning the affective com- 
ponents of the response classes. 

A total of 109 male college students were employed as 
subjects. This number excluded 27 subjects who showed 
some awareness of the reinforcement pattern. 

The results indicated that reinforcement of “like” re- 
sponses was effective in increasing the frequency with 
which subjects gave “like” ratings for the persons in the 
pictures. Reinforcement of “dislike” responses was not 
effective, under present conditions, in increasing the fre- 
quency of “dislike” responses. It was concluded that a 
verbal response with affective components can be manipu- 
lated to a significant degree by means of the verbal rein- 
forcing stimulus “good”. Furthermore, it was demon- 
strated that this change could be effected without the sub- 
jects’ awareness that the content of their responses was 
being manipulated. The fact that conditioning was obtained 
with the “like” response but not with the “dislike” response 
was attributed to the different affective components asso- 
ciated with these two response classes. The measure of 
“need for social approval” used in this study did not cor- 
relate significantly with the amount of conditioning shown 
by subjects for whom “like” responses were reinforced. 
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INTERNAL VERSUS EXTERNAL CONTROL OF 
REINFORCEMENT AS A BASIC VARIABLE 
IN LEARNING THEORY 


(Publication No. 22,797) 


William Homer James, Ph.D. 
The Ohio State University, 1957 


In the present study it was postulated that a basic di- 
mension by which learning situations can be categorized 
is the extent to which reinforcements are perceived as 
internally controlled versus the extent to which reinforce- 
ments are perceived as externally controlled. It was hy- 
pothesized that (1) when a situation is categorized as being 
internally controlled there will be larger increments in 
expectancy following positive reinforcement than when the 
same objective situation is categorized as being externally 
controlled; (2) individuals who develop expectancies under 
internal control conditions will generalize their expectan- 
cies to a greater degree than individuals who develop ex- 
pectancies under external control conditions; and (3) in- 
dividuals whose expectancies are acquired under internal 
control conditions will be more resistant to extinction than 
individuals whose expectancies are acquired under external 
control conditions. 

Another portion of the study concerned the hypotheses 
that (1) the extent to which individuals generally perceive 
situations as either internally or externally controlled is 
a measurable personality characteristic which is predic- 
tive of their reactions in specific situations, and (2) this 
generalized personality characteristic is related to psy- 
chological adjustment. 

To test these hypotheses, four groups of 40 subjects 
were given a series of trials on an experimental task con- 
sisting of difficult line-matching. All subjects received 
the same objective experience on the task; however, the 
instructions were varied in such a manner as to produce 
either an internal or external control categorization of the 
situation. Two of the groups received internal control 
instructions, two external. 

Following this training, an external and an internal 
control group were given a new but similar task, and their 
generalization of expectancies was measured. The other 
two groups were given a series of extinction trials until a 
criterion of extinction was reached. 

All subjects were then given a 60-item questionnaire 
designed to measure their general tendency to view events 
as being internally or externally controlled. In addition, 
91 subjects were given the Rotter Incomplete Sentences 
Blank in order to obtain a measure of psychological ad- 
justment. : 

The major findings of the study are as follows: 


1. Individuals experiencing success in an internal control 
situation have significantly greater increments in expect- 
ancy than individuals experiencing the same success in an 
external control situation. 


2. These increments are significantly more stable and 
predictable under internal control conditions than under 
external. 


3. Individuals in an internal control situation generalize 
their expectancies to new situations to a significantly 
greater degree than do individuals in an external control 
situation. 





4. Expectancies developed under internal control condi- 
tions are more resistant to extinction than those developed 
under external control conditions. 


o. The generalized extent to which a person categorizes 
events as internally or externally controlled is a personal- 
ity characteristic which can be reliably measured. 


6. Measures of this personality characteristic are signif- 
icantly predictive of individual differences in expectancy 
changes. 


7. Extreme scores at either end of the generalized vari- 
able tend to be related to psychological maladjustment, 
although this relationship is not statistically significant at 
a high level of confidence. 


On the basis of these findings two major conclusions 
were reached: 


1. The categorization of situations as being internally or 
externally controlled is a basic variable in human learning 
theory, differentially affecting a number of learning func- 
tions. Future applications of learning theory, especially 
to complex human behavior, should consider the effects of 
this variable. 


2. The generalized extent to which individuals categorize 
situations as being internally or externally controlled is a 
significant personality characteristic which has predictive 
utility in relation to other specific behaviors of individuals. 


The implications of these findings and conclusions were 
discussed in relation to learning theory, clinical psychol- 
ogy, and future areas of research. 

111 pages. $2.00. Mic 57-3742 


AN ANALYSIS OF CERTAIN RELATIONSHIPS 
BETWEEN “ABSTRACT” AND “CONCRETE” 


ATTITUDE, AVOIDANCE BEHAVIOR, 
AND STIMULUS GENERALIZATION 


(Publication No. 22,850) 


David Kirschner, Ph.D. 
University of Pittsburgh, 1957 


This study originated in an attempt to discover whether 
any relationships existed between Kurt Goldstein’s concept 
of the loss of abstract attitude in psychopathology, and 
stimulus generalization in a Brown, Bilodeau, and Baron 
type experiment. 

It was assumed that “concreteness” represents a form 
of conditioned avoidance behavior (i.e., Goldstein states 
that patients are concrete to avoid a “catastrophic” anxiety 
reaction). On the other end of the continuum, certain anal- 
ogies were drawn between “abstraction” as defined by 
Goldstein, and stimulus generalization in an instrumental- 
reward learning paradigm. Stimulus generalization phe- 
nomena were thus related to the degree of abstract versus 
concrete attitude, and hence to a function of conditioned 
avoidance behavior. 

It was felt that somewhat more precise and meaningful 
results would be obtained by using a measure of abstract- 
concrete attitude as our independent variable, than was true 
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in earlier studies which attempted to relate stimulus gen- 
eralization to gross diagnostic category and/or level of 
anxiety. It was also felt that some of the seemingly incon- 
sistent and discrepant findings of these earlier related 
studies might be integrated and resolved within the theoret- 
. ical framework we have outlined. 


Procedure: 3 
Measurement of the gradient of stimulus generalization 
(GSG) of 34 “abstract” patients, and 34 “concrete” patients 
was made. These patients were selected on the basis of 
_ their performance on two abstraction tasks (i.e., the Gold- 
stein-Scheerer color form sorting test, and the Wechsler- 
Bellevue block design subtest). - 
These 68 patients were further classified according to 
diagnostic category as follows: 13 abstract schizophrenics, 
13 concrete schizophrenics, 11 abstract neurotics, 11 con- 





crete neurotics, 10 abstract organics, 10 concrete organics. 


A 2 x 3 factorial design, with the two levels of abstract 
attitude and three diagnostic categories as independent var- 
iables, was employed to investigate possible relationships 
to stimulus generalization on the Brown, Bilodeau, and 
Baron apparatus. 

The Taylor Manifest Anxiety Scale (MAS) was also 
administered to all subjects, and statistical analyses were 
carried out to determine whether anxiety so measured 
might not be a variable in such relationships. 


Results: 

It was predicted that concrete subjects would have a 
lower GSG than abstract subjects. The results indicated 
that there were statistically significant differences in the 
predicted direction between overall abstract and concrete 
groups. 

It was predicted that any differences observed would be 
independent of diagnostic category. The results only par- 
tially confirmed this prediction, in that while significant 
differences were obtained between the abstract and con- 
crete conditions within the organic and neurotic groups, 
this was not seen to hold true for the schizophrenics. 

It was predicted that concrete subjects with high mani- 
fest anxiety would have an even lower GSG than concrete 
subjects with low manifest anxiety. The results failed to 
confirm this prediction, as none of our experimental groups 
were seen to be differentiated with respect to the anxiety 
variable. 

While the predicted empirical relationships between 
abstract attitude and stimulus generalization were essen- 
tially confirmed, our theoretical interpretation (in terms 
of concreteness as representing a defense against anxiety) 
was not substantiated in terms of the present experimental 
set-up. 

It was suggested that future research along these lines, 
utilizing some criterion of anxiety other than MAS scores, 
might lead to more fruitful results. 

While not predicted, it was observed that both our ab- 
stract and concrete groups displayed a somewhat lower 
GSG when compared to the data of earlier related studies. 
This was attributed to the possibly confounding effects of 
the tranquilizing medication which all of our subjects were 
receiving. 78 pages. $2.00. Mic 57-3743 








PRODUCTION OF ASSOCIATIVE SEQUENCES IN 
SCHIZOPHRENIA AND CHRONIC BRAIN SYNDROME 


(Publication No.. 23, 106) 


John Robert Lester, Ph.D. 
The University of Connecticut, 1957 


Disturbances during the production of sequences of 
verbal associations were studied with particular attention 
to interference in rate of the associative processes. A 
slowed rate is assumed to result from interference due to 
the pressure of extraneous associations. 

The subjects were: 30 paranoid schizophrenics and 30 
hebephrenics schizophrenics chosen according to objective 
nosological criteria; 30 chronic brain syndrome epileptics 
of unequivocal diagnoses; and 30 controls with no known 
history of psychiatric disturbance. The groups were 
equated for age, sex, years of schooling, Stanford-Binet 
Vocabulary IQ, and (except for controls) months of hospi- 
talization. 

Two tasks were administered individually. Task I con- 
sisted of a 40 word stimulus list, presented visually by 
memory drum with instructions to recall as many words 
as possible. In Task II, subjects were instructed to “Name 
all the colors that you can remember”. Each response 
was evaluated for appropriateness to the task; all analyses 
were carried out at two levels, (1) including, and (2) ex- 
cluding inappropriate words as part of total production. 

A rational equation was used to describe these curves with 
the asymptote representing the theoretically available sup- 
ply of associates and the slope constant giving the rate of 

depletion of this supply. Theoretical supply is a derivative 


of total production, while rate of depletion is the measure 


of interference. 

The major hypotheses stated that there would be signif- 
icant differences among the groups in (I) gross production, 
(II) amount of interference with supply partialed out, (II) 
overall efficiency of the production process with total pro- 
duction partialed out, and (IV) number of subjects introduc- 
ing inappropriate responses (intrusions). For I, I, and 
Ill, the predicted order of the group means from most to 
least was control, paranoid, hebephrenic, epileptic, while 
for IV, this predicted order was reversed. 

The results relevant to each hypothesis are summarized 
below. 


I, For both tasks, at both levels, the control group 
produced significantly more associates than any patient 
group. Differences among the patient groups were insignif- 
icant but the predicted order was obtained. Production 
scores were found to be reliable. 


II. Under all conditions the predicted ordering of 
the groups for amount of interference was obtained, and 
the significance of differentiation among the groups in- 
creased directly with the complexity of the task. Differen- 
tiation was insignificant only in Task I, Level 2. 


II. In the recall situation (Task I) the groups dif- 
fered significantly in efficiency and the predicted ordering 
was obtained. In Task IJ differences were insignificant. 


IV. Hebephrenics and epileptics tended to give 
irrelevant intrusions, while paranoids and hebephrenics 
tended to give catagorical intrusions. 


The assumption that interference, resulting from the 
pressure of extraneous associations, hampers associative 
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production by slowing the rate of responding is discussed 
within the framework of the Hebbian system and in relation 
to other theoretical formulations. The obtained results in 
no way contradict what is known of pathological thought but 
rather serve to illume temporal aspects of the association 


processes in these deviant groups. 
99 pages. $2.00. Mic 57-3744 


A STUDY OF EFFECTS OF SEX HORMONES AND 
RESERPINE ON PSYCHOLOGICAL FUNCTIONS 
IN THE AGED 


(Publication No. 23,011) 


Jerome David Pauker, Ph.D. 
Washington University, 1957 


Chairman: Dr. Ivan N. Mensh 


The purpose of this study is to observe aged subjects in 
several areas of psychological functioning, following the 
administration of androgen-estrogen hormones and andro- 
gen-estrogen in combination with the tranquilizing drug 
reserpine. A survey of reports of behavioral change as- 
sociated with sex hormone treatment indicates that the 
results have been based on clinical observations which, 
while valuable as leads to further research, usually have 
not been objectified and standardized to permit exact dupli- 
cation. The tranquilizers have received more attention 
from psychologists, but the subjects of study generally 
have been younger persons and psychiatric cases. It has 
been suggested that sex hormones and reserpine should 
work well together, but the literature is almost lacking in 
attention to this combination. The aim in the present study 
was to select and devise objective methods of psychological 
testing and observing which would provide data in areas of 
behavior believed susceptible to change as a function of the 
treatment conditions. 

One hundred and five aged, white, non-psychiatric, male 
and female in-patients of the St. Louis Chronic Hospital 
were assigned to three groups which were equated on the 
basis of psychological evaluation and social and medical 
data. Each of the three groups were assigned at random 
to one of three treatment categories: androgen-estrogen, 
androgen-estrogen plus reserpine, and placebo. After five 
months of treatment, the psychological evaluation again 
was made, and therapy was then discontinued. Following 
a three month “withdrawal” period, the subjects were re- 
tested in order to have data concerning the persisting 
effects of any behavioral changes which may have been 
noticed at the post-therapy (five-month) level. The evalua- 
tive methods were selected and devised to provide informa- 
tion about memory and other intellectual behavior, social 
awareness, mood, psychomotor response to encouragement, 
and physical activity. 

Of the 105 patients who constituted the original sample, 
43 were lost from the study during the following five 
months, and six more were dropped during the three- 
month withdrawal period. This attrition was due mainly 
to death, transfer, discharge, medical reasons, and refusal 
to accept treatment. Examination of the pre-therapy data 
of the 62 patients remaining after five months revealed 





them to conform closely to the data of the whole original 
group. The post-therapy data of the attrited sample (62 
patients) were submitted to analysis of covariance, a sta- 
tistical procedure which involves control for sampling 
variation. There were no significant differences found in 
post-therapy data among treatment groups. 

These results do not offer support for the hypothesis 
that treatment with androgen-estrogen hormones, or these 
hormones together with reserpine, produces significant 
psychological changes. The conclusions derive from the 
specific intervals of five months of treatment and three 
months of withdrawal, at the dosage levels indicated and 
with the psychological behaviors studied. The results are 
discussed with respect to sampling, treatment, and evalua- 
tive methods. 175 pages. $2.30. Mic 57-3745 


CORRELATES OF PAIN APPERCEPTION 
(Publication No. 23,012) 


Donald Victor Petrovich, Ph.D. 
Washington University, 1957 


Chairman: Dr. Ivan N,. Mensh 


The purpose of this study was to produce a clinical in- 
strument suitable for assessing apperceptive, emotional 
reactions to pain situations and to demonstrate its efficacy 
as a research tool by investigating the consistency of indi- 
vidual response between pain apperception, neuroticism, 
manifest anxiety, and self-appraisal. The Pain Appercep- 
tion Test (PAT) consists of 25 pictures of a man in various, 
common, physically-painful situations: (a) nine different 
situations-in which pain is being felt by the pictured indi- 
vidual; (b) four counterpart pairs with one member of each 
pair depicting imminent infliction of a specific pain (Antic- 
ipation) and the other showing the culmination of the antic- 
ipated painful action (Felt-Sensation); and (c) four counter- 
part pairs which depict a man hurting himself (Self-Inflicted) 
and the counterparts in which someone else is responsible 
for his being hurt (Other-Inflicted). Response to each PAT 
picture was obtained from two multiple-choice questions 
intended to assess the pain dimensions of Intensity and 
Duration. Split-half reliability of the essentially projective 
PAT was found to range from .56 to .85 depending upon the 
number of pictures and subjects, and the pain dimension. 

The research design involved the PAT, a medical ques- 
tionnaire, Taylor Manifest Anxiety Scale, and subjects’ 
ratings of their past experience with pain. One hundred 
male patients, 21 through 60 years of age, from Veterans 
Administration Hospital, St. Louis, Missouri, comprised 
the subjects. The data permitted tests of a number of hy- 
potheses. Results indicated the following conclusions: 

1. There were significant positive correlations between 
PAT scores and neuroticism as determined from response 
to the Medical Questionnaire; and between PAT scores and 
manifest anxiety as determined from response to the Tay- 
lor Manifest Anxiety Scale. 

2. No significant relationships were found between PAT 
scores and age, education, occupation, or physical diagno- 
sis. Relationship between PAT scores and education and 
occupation approached significance in the statistical analy- 
ses. 
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3. No significant relationships were found between PAT 
scores and the opinion of subjects regarding the compara- 
tive amount of pain suffered in their lifetimes, or regard- 
ing their comparative ability to withstand pain. A definite 
tendency was indicated to apperceive greater pain in the 
pictures as subjective amount of past pain experience in- 
creased, or as subjective ability to withstand pain de- 
creased. 

4. Differential PAT scores for the counterpart Antici- 
pation and Felt-Sensation pictures suggest that the follow- 
ing factors are important in assessing reactions to antic- 
ipated pain: (a) the degree of physical painfulness com- 
monly associated with the impending injury; (b) the prox- 
imity or imminence of the pain; (c) the degree to which 
the intended recipient can control the receiving, duration, 
and/or termination of the impending pain; (d) the intention 
or effect (beneficial or harmful) of the impending pain; 
and (e) the degree of neuroticism or manifest anxiety pos- 
sessed by the recipient of the painful action. 

0. Differential response to the counterpart Self-Inflicted 
and Other-Inflicted pictures indicated that social implica- 
tions may be important in determining reactions to painful 
situations. 

These results indicate intra-individual consistency in 
apperceptive response to the PAT, self-report of physical 
and psychological complaints associated with neuroticism, 
self-report of manifest anxiety, and, to some extent, opin- 
ion of past experience with pain and ability to withstand 
pain. Thus, it would seem that apperception of pain in 
pictures is not a unique experience in the psychology of 
the individual, but rather, it is a reaction consistent with 
important aspects of his personality. Indications are that 
the Pain Apperception Test is suited to the psychological 
dimension of pain research. The application of this test 
to similar and other populations and problems may enhance 
our knowledge of pain and its psychological correlates. 

173 pages. $2.30. Mic 57-3746 


APPARENT MOTION AS A FUNCTION OF 
INSTRUCTION, FORM AND RATE OF STIMULATION 


(Publication No. 22,308) 


Norman Reichenberg, Ph.D. 
The University of Florida, 1957 


Changes in instruction, form or figural relationship, 
and rate of stimulation were evaluated as major determi- 
nants of apparent motion. 

The hypotheses stated that changes in formal instruc- 
tions for shifts in experimenter orientation may affect the 
‘duration of apparent motion; that changes in the attitude 
or set of the subjects may affect the duration of apparent 
motion; that figural relationship, rather than specific 
forms, may affect the duration of apparent motion, and 
that the rate of stimulation will be the primary determi- 
nant of apparent motion. 

Four sets of instructions: two sets involving formal 
changes in instructions to the subjects, and two involving 
changes in the mental set or attitude of the subjects con- 
stituted one of the fixed variables. 

A second, fixed variable consisted of ten pairs of 





geometric figures. The lighted areas produced the shapes 
of both figures in each pair. 

The third fixed variable was the rate of stimulation. 
Three flash rates: Rate 1, 1.25 flashes per light per sec- 
ond, Rate 2, 2 flashes per light per second, and Rate 3, 3 
flashes per light per second were used with no pause time 
between light flashes. 

Subjects represented a randomized variable. Each of 
twelve subjects observed every pair of figures under all 
rates of stimulation and under all sets of instructions. 
The subjects were dark adapted prior to the experimental 
trials. 

The stimulus figures were presented in randomized 
order to all subjects. The lights were two 1130B Sylvania 
tubes operated by an electronic switch designed to regulate 
rate of stimulation, brightness and the duration of light 
and dark periods. The subjects reported for a period of 
five minutes (300 seconds) for each presentation of the 
stimulus pairs. The data were recorded by three systems 
and cross checked. 

The data were treated statistically with a four dimen- 
sional analysis of variance and the Wilcoxon Matched- 
Pairs Signed-Rank Test. Also bar graphs were included. 
The data were analyzed for both total and mean durations 
of apparent motion. 

The results indicated that changes in instruction was a 
conditionally effective variable dependent on the type of 
measurement considered. Figural relationship, rather 
than specific form, appeared to be an effective variable in 
the determination of apparent motion. The rate of stimula- 
tion appeared to be the primary determinant of apparent 
motion. The mean duration of motion appeared to be sub- 
ject to greater observer manipulation than the total dura- 
tion of motion. Finally, the effectiveness of the fixed vari- 
ables of instruction and figural relationship tended to de- 
crease as the rate of stimulation increased. 

76 pages. $2.00. Mic 57-3747 


SOME CONDITIONS INFLUENCING THE 
STABILITY OF GENERALIZED EXPECTANCIES 


(Publication No. 22,819) 


Joseph Frank Rychlak, Ph.D. 
The Ohio State University, 1957 


The present study examines the stability of Generalized 
Expectancy (GE), a construct utilized in Rotter’s Social 
Learning Theory. In particular, it investigates the stabil- 
ity of GE as a function of the number of past trials (and 
concomitant reinforcements), but it also takes into consid- 
eration the number of past tasks (viewed as quasi-situa- 
tions) attempted by the individual. The major question 
posed was, Holding frequency and value of past reinforce- 
ment constant, is a GE from many situations more stable 
than a GE from just one situation? As a secondary prob- 
lem, the phenomenon of self-reinforcement was also exam- 
ined. Since a person can imaginatively (i.e., without any 
correspondence with reality necessary) reinforce himself, 
a delay-induced rumination was brought into the study de- 
sign to shed some light onthe possible effects of such self- 
reinforcements on the subsequent stability of expectancy. 
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The findings of previous research and general clinical 
considerations suggested three hypotheses: 

1. Stability of expectancy generalized from one task to 
another is an increasing function of the frequency of rein- 
forcement on the first task. 

2. When frequency and value of positive or negative 
reinforcement are held constant, the number of tasks at- 
tempted by the individual serves to stabilize GE as an in- 
creasing function. 

3. For a group with a history of negative reinforce- 
ment, stability of GE is increased as a function of presumed 
negative self-reinforcement during an enforced delay in the 
experimental situation. 

The subjects, randomly assigned to seven groups, were 
one hundred and forty young men from a local senior high 
school. Subjects were provided experience in either one 
or four different but related manual dexterity tasks accord- 
ing to a prearranged series of reinforcements (i.e., the 
experimenter controlled all scores). Following this pre- 
training, and previous to the subjects’ actually seeing their 
“next” task, two statements of expectancy were elicited, as 
follows: Immediately preceding the critical experimental 
trial, all subjects stated an expectancy, then following their 
performance were reinforced by an amount differing from 
their stated expectancy to a uniform degree. One group 
having a history of negative reinforcement in a single task 
was delayed several minutes before stating this initial 
expectancy. After the critical experimental trial, a second 
statement of expectancy was requested. The difference 
scores between the first and second statements of expect- 
ancy constituted the primary data of the experiment. Note 
that a subject knew nothing about the specific task he was 
about to undertake at the time of making his expectancy 
statements. It is in this sense that his estimates can be 
viewed as statements of generalized expectancy. The sub- 
ject had nothing on which to form a judgment regarding his 
ability except his past experience in related tasks. He 
could not see the task at hand, the “next” one to be taken. 

With the difference scores as our measure of change in 
expectancy, the findings supported hypotheses 2 and 3 but 
failed to support the first hypothesis. Some possible meth- 
odological reasons for this latter finding are discussed. 

In general, the results are theoretically interpreted in 
terms of a limited GE for success, specific to the experi- 
mental procedure, but generalizing from task to task. 
Some tentative hypotheses regarding the effects of delay- 
induced rumination on the stability of expectancy are dis- 
cussed. Applications to psychotherapy and suggestions for 
future research complete the presentation. 
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THE REPRODUCTION OF SHORT TIME INTERVALS 
(Publication No. 22,776) 
Cephas Joe Adkins, Jr., Ph.D. 
The Ohio State University, 1957 


The experiments presented in the dissertation were 
designed to analyze the conditions contributing to the relative 





accuracy with which human subjects reproduce short time 
intervals when the stimulus and response qualities are 
both visual, both auditory, when one is visual and the other 
auditory, and when the response to either a visual or an 
auditory stimulus is unfilled. An attempt was made to 
determine the particular combination of stimulus and re- 
sponse qualities which yielded the most accurate reproduc- 
tion of the intervals. A further attempt was made to study 
the relative underestimation and overestimation of the 
particular intervals used in the experiments and to deter- 
mine the absolute or relative location of an indifference 
interval. Two experiments were performed on a total of 
24 subjects. 

In the first experiment, two types of stimuli, sound and 
light, and three types of responses, sound, light, and un- 
filled time, were presented in each of the six possible 
combinations with three interval lengths, 0.51, 2.52, and 
9.06 sec. Each interval was presented 18 times with each 
stimulus-response condition. The subject responded to 
each stimulus presentation by pressing a toggle switch. 

In the second experiment, the same two stimulus condi- 
tions were used, and these also served as the response 
conditions. Two intervals, 0.53 and 1.36 sec., were used, 
each in combination with the stimulus-response conditions 
for 12 replications. 

In the two experiments, each response was converted 
into a per cent of error, and an analysis of variance was 
carried out on this transformed data. The results seemed 
to warrant these conclusions: 

1. The particular stimulus quality tends to make no 
significant difference with respect to the per cent of error 
in the reproductions. 

2. The response quality tends to have a greater influ- 
ence than the stimulus quality on the accuracy of the re- 
productions. 

3. A response interval filled with sound tends to be 
more accurately reproduced than one filled with light. 

4. An unfilled response interval tends to be reproduced 
with a greater percent of error than a response filled with 
either light or sound. 

o. The relatively long intervals in a series of intervals 
tend to be underestimated. 

6. The relatively short intervals in a series of inter- 
vals tend to be overestimated: 

7. Those intervals located near the middle of a series 
of intervals tend to be reproduced with the least amount of 
error. 

8. The stimulus-response condition in which sound is 
used yields the least error when employed with a duration 
of about one-half second if that interval is the shortest in 
a series. 

9. Subjects tend to be highly variable from trial to 
trial and from one condition to another. Practice on re- 
lated tasks tends to reduce this variability to some extent. 
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CUES ASSOCIATED WITH THE REDUCTION OF 
PUNISHMENT AS DETERMINERS OF PREFERENCE 
IN A DISCRIMINATION PROBLEM 


(Publication No. 22,590) 


Garth Norman Buchanan, Ph.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Maurice P, Smith 


Punishment may affect learning by means of an in- 
crease in the psychological value of cues which are asso- 
ciated with escape from the noxious stimulus. Previous 
studies have demonstrated that cues will acquire approach- 
eliciting properties when associated with shock reduction, 
and that these acquired properties will influence learning 
whenever the cues are present. The experimental studies 
of this thesis attempt to answer three questions which are 
concerned with this problem: 1) Will cues acquire ap- 
proach-eliciting properties from association with fear re- 
duction? 2) Will cues which have been associated with 
shock reduction and hunger reduction elicit approach tend- 
encies even though the drives of hunger and shock are al- 
tered between training and testing? and 3) What are the 
relative effects and combined effects of shock reduction 
and hunger reduction on the approach-eliciting properties 
of associated cues? 

1) In the first study, albino rats were trained to run 
from an uncharged grid floor into an escape alley, and to 
run from a sponge rubber floor into another distinctively 
different alley. Prior to this training all animals had been 
shocked on the grid floor. The results of a subsequent 
alley discrimination indicated that the alley following the 
grid floor increased in approach-eliciting properties. 
Since the previous association of the grid floor with shock 
should have facilitated the learning of fear to the grid, the 
results were interpreted to mean that these cues acquired 
approach-eliciting properties from association with fear 
reduction. These results confirm Hull’s recent revision of 
his acquisition corollary for secondary reinforcement 
which now states that previously neutral cues may acquire 
secondary reinforcing properties when they have been as- 
sociated with the reduction of a secondary as well as a 
primary drive. Since the results of this study indicated 
that cues contiguous with the reduction of a secondary 
drive (fear) would acquire approach-eliciting properties, 
Hull’s revision of this corollary seems reasonable. 

2) In the second study, hungry albino rats were first 
trained to escape from shock into an alley where they ob- 
tained food, and to run from a sponge rubber floor into a 
distinctively different alley where they also were fed. The 
approach-eliciting properties of these cues were then 
tested in a subsequent alley discrimination with the drive 
states of the subjects altered. Group I was hungry and the 
fear cues were present at testing. Group II was hungry but 
the fear cues were removed, and Group III was satiated for 
food and the fear cues were removed. The results from 
all three groups indicated that cues which were associated 
with shock reduction and hunger reduction during training, 
elicited approach tendencies even though the drives were 
altered between training and testing. 

3) In the third study, albino rats were fed in a black 
alley and the conditions in a white alley were varied. 
Group I experienced both shock reduction and hunger 





reduction in the white alley. Group II experienced only 
hunger reduction and Group III, only shock reduction in 
the white alley. Group IV experienced neither of these 
incentives in the white alley. The results of a subsequent 
black-white discrimination indicated that the white alley 
had acquired the strongest approach-eliciting properties 
for Group I, the next strongest for Groups II and III, and 
the least for Group IV. The main conclusions drawn from 
these results were: 1) that the relative effects of shock 
reduction and hunger reduction on associated cues are 
approximately equal; and 2) that the incentives of shock 
reduction and hunger reduction combine in some fashion 
in their effects on associated cues. 

109 pages. $2.00. Mic 57-3750 


THE INFLUENCE OF BACKGROUND PATTERNS ON 
THE VISIBILITY OF TARGETS ON A 
SIMULATED RADAR SCOPE FACE 


(Publication No. 22,784) 


Charlotte Ann Christner, Ph.D. 
The Ohio State University, 1957 


The study reported in the dissertation is an investiga- 
tion of the effects of visual noise presented on a simulated 
radar scope on the brightness thresholds for target blip 
visibility. The purpose of the study is to add to information 
needed for the design of future studies using more precise 
simulation in order to predict performance in the more 
complex field situation. 

A review of the literature is presented to show the 
complex problems of precise simulation and the need for 
additional preliminary research. An inexpensive device 
for simulation in preliminary studies is described, to- 
gether with certain modifications which could be made to 
increase its utility. 

Background patterns used in the study are composed of 
symmetrically arranged radial lines. They vary in line 
width and in areal extent. Both of these variables are 
shown to affect thresholds, but a plot of the data against 
the width of the clear area, within which the target blip is 
exposed, indicates that this single variable can account 
for all the results. 

It is pointed out that the results are in keeping with the 
findings of Koffka and of Kohler and Wallach. It is sug- 
gested that future research should be guided by the find- 
ings of the classical studies in the field of perception. 

It is concluded that before large-scale prediction stud- 
ies can be made in the field of psychological research on 
radar displays, more small-scale studies are needed to 
determine what features of the radar display must be sim- 
ulated, and how precisely they must be simulated in order 
to obtain valid results. 106 pages. $2.00. Mic 57-3751 
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A STUDY OF THE ROLE OF THE RELATIONSHIP 
BETWEEN CONCURRENT MOTIVATION AND 
ANTECEDENT DRIVE-INCENTIVE CONDITIONS 
IN SECONDARY REINFORCEMENT 


(Publication No. 22,944) 


Michael Richard D’Amato, Ph.D. 
New York University, 1954 
Adviser: Professor Howard H, Kendler 

In the present investigation the role of the relationship 
between concurrent motivation (drive at the time of testing) 
and antecedent drive-incentive conditions (during training) 
in secondary reinforcement was studied. In Experiment I, 
96 rats were trained on a straight alley while hungry and 
thirsty. Half of the animals received a food reward and 
half received water. During subsequent testing for second- 
ary reinforcement, the former goal box, minus the reward 
object, was located on one side of a T maze; a “neutral” 
box comprised the other end box. During testing one-third 
of each reward group was appropriately motivated (hungry 
if Ss had been food-rewarded; thirsty if water-rewarded), 
one-third was inappropriately motivated (hungry if Ss had 
been water-rewarded; thirsty if food-rewarded), and one- 
third of each group was motivated by both drives. It was 
found that the appropriately motivated group and the “both” 
motivated group responded to the side of the T maze on 
which the former goal box was located at a frequency sig- 
nificantly in excess of chance expectancy, p< .001. Al- 
though the inappropriately motivated group failed to exceed 
chance expectancy, the W(H) subgroup (trained with water 
reward and tested hungry) exhibited a strong trend in this 
direction, p~.085. Consequently, in Experiment II this 
trend was checked: 16 Ss were trained hungry and thirsty, 
received a water reward, and were later tested for second- 
ary reinforcement effects while hungry. A significant 
preference for the side of the T maze on which the former 
goal box was located emerged, p < .01, and it was there- 
fore concluded that a secondary reinforcer can have effect 
even though Ss are inappropriately motivated during test- 
ing. 

Experiment III was devoted to determining whether the 
presence of the inappropriate drive during training was a 
necessary condition for the transfer of secondary rein- 
forcement across drives. To this purpose, 20 Ss were 
trained while thirsty only, received a water reward, and 
were later tested while hungry only. Secondary reinforce- 
ment was again in evidence, p < .002. Finally, in Experi- 
ment IV, the symmetric reverse of Experiment III, 20 Ss 
were trained hungry only, received a food reward, and 
were tested while thirsty only. Once more secondary re- 
inforcement manifested itself, p< .001. The hypothesis 
was advanced that the failure to obtain transfer of second- 
ary reinforcement in the F(T) subgroup of Experiment I 
was due to the conditioning of “conflict responses” to the 
goal box during training. 

The results of the investigation, considered in connec- 
tion with other relevant findings, led to the tentative ac- 
ceptance of the following statement of the conditions under 
which secondary reinforcement occurs: A secondary re- 
inforcer established under one set of motive-incentive 
conditions will reinforce any response which it follows, in 
general the degree of reinforcement being maximal when 
concurrent motivation is appropriate. The implications of 





this hypothesis for the drive-reduction interpretation of 
secondary reinforcement were discussed; and on the basis 
of the results from which the preceding hypothesis was 
derived it was concluded that the drive-reduction interpre- 
tation of secondary reinforcement can not, at present, ac- 
count for a rather considerable body of relevant data. 

107 pages. $2.00. Mic 57-3752 


A STUDY OF THE RELATION BETWEEN 
PHONEME LABELING AND DISCRIMINABILITY 
IN THE PERCEPTION OF 
SYNTHETIC STOP CONSONANTS 


(Publication No. 23,099) 


Belver Callis Griffith, Ph.D. 
The University of Connecticut, 1957 


The problems investigated in the present study stem 
from the finding of Liberman, Harris, Hoffman and Griffith 
that the discriminability of a set of synthetic speech sounds 
is related to the way in which listeners label the stimuli as 
speech. The stimuli in the earlier study formed a physical 
continuum which was categorized as b, d or g (as in bait, 
date and gate) when the stimuli were judged as speech. 

The stimuli within a segment of the continuum heard as a 
single phoneme were virtually indistinguishable while 
stimuli which lay across a boundary between phoneme 
categories were easily discriminated. In the previous re- 
sults, the discrimination scores were tested against pre- 
dictions based on the assumption that the subjects were 
not, in the least, sensitive to any differences among the 
stimuli other than the phoneme labels. The obtained scores 
were correlated with the predicted scores, but higher in 
level. The meaning of the last finding was questionable 
since the overall discriminability of the stimuli could have 
been raised as an artifact of the procedure. 

As a result, a major objective of the present study was 
to introduce methodological refinements and repeat the 
first study. A further objective was to extend the general- 
ity of the relationship between the labeling and discrimina- 
bility of speech sounds and to obtain evidence on whether 
or not this relationship is the result of learning. To 
achieve these ends, two identical continua of synthetic 
speech sounds were produced by varying a single acousti- 
cal feature in small steps. One value of a second feature 
was assigned to each stimulus on one continuum, and a 
slightly different value was assigned to each stimulus on 
the other continuum. As a result, the b-d and d-g phoneme 
boundaries lay near the center of one continuum but were 
widely separated on the other continuum. 

The present study obtained discrimination functions 
along the continua for each of six subjects and, in addition, 
determined how each subject labeled the stimuli as pho- 
nemes. The stimuli were presented to be discriminated 
through a standard method of measuring differential sensi- 
tivity. The phoneme boundaries were located on the two 
continua by presenting the stimuli one at a time to be 
labeled as speech sounds. 

The methodological refinements introduced in the pres- 
ent study were successful in reducing the variability of 
the obtained scores and the discrepancy between the ob- 
tained and predicted levels of discriminability. The data 
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agreed so well with the predictions as to suggest that the 
phoneme labels were used in distinguishing the stimuli and 
that the physical distinctions among the stimuli probably 
furnish little information apart from serving as a basis 
for labeling. 

The phoneme boundaries were found to lie at different 
places on the two continua and peaks in discriminability 
were correspondingly displaced. While the acoustical dif- 
ference between the continua could have displaced peaks in 
discriminability through masking or aural interaction, this 
would appear most unlikely. Therefore, the contrasting 
discrimination functions on the two continua are taken as 
evidence that the relationship between labeling and discrim- 
inability is learned. 47 pages. $2.00. Mic 57-3753 


A STUDY OF SOME CUES IN THE PERCEPTION 
OF THE VOICED STOP CONSONANTS 


(Publication No. 23,100) 


Howard Stanley Hoffman, Ph.D. 
The University of Connecticut, 1957 


THE PROBLEM 


Previous research involving synthetic speech has un- 
covered several of the acoustic cues which play a role in 
the perception of the voiced stops, b, d, and g. In the pres- 
ent experiment, we examined an additional cue, repeated a 
portion of the previous research, and collected more in- 
formation about how the cues act in various combinations. 


METHOD 


Our synthetic approximations to speech were produced 
on the pattern playback, an instrument for converting hand- 
painted spectrographic patterns into sound. Three cues 
were used: the frequency position of the burst, the transi- 
tion of the second formant, and the transition of the third 
formant. 

Two of these cues (the transition of the second formant 
and the transition of the third formant) had previously been 
investigated in connection with b, d, and g. Burst frequency 
had only been studied in connection with p, t, and k (the 
voiceless counterparts of b, d, and g). 

Patterns containing one cue, all possible combinations 
of two cues, and all possible combinations of three cues 
were prepared and converted to sound on the pattern play- 
back. These sounds were presented to a large group of 
phonetically naive listeners who were instructed to identify 
each as b, as d, or as g. The resulting group identifica- 
tions were analyzed to determine how perception varied as 
a function of the nature and the number of the cues con- 
tained in each sound. 


RESULTS 


All three acoustic variables (burst frequency, the extent 
and direction of the second formant transition, and the ex- 
tent and direction of the third formant transition) were 
found to contain important cues for the perception of the 
voiced stop consonants. Burst frequency was found to act 
as a cue for the perception of the voiced stops in much the 





same manner as this variable affects the perception of the 
unvoiced stops. 

To the extent that the present experiment overlapped 
previous research, the two sets of findings were in very 
close agreement. When cues were combined, they shared 
in the control of perception in such a way that the contri- 
bution of any one cue was largely independent of the nature 
and the number of the other cues present in the sound. In 
general, the cues seemed to combine according to the rules 
for vector addition. 51 pages. $2.00. Mic 57-3754 


VARIABILITY (sOp) IN PERFORMANCE 
ON A MOTOR LEARNING TASK 


(Publication No. 23,102) 


Herbert Maurice Kaufman, Ph.D. 
The University of Connecticut, 1957 


Data on performance on the inverted alphabet task were 
examined in the light of Hull’s theory of behavioral oscilla- 
tion, sOr. Two problems were emphasized: 

1. An analysis and evaluation of alternative measures 
of oscillation. 

2. A test of the hypothesis, based on Hull’s theory: 
There exists a random component of behavior, >Op, which 
is independent of variation in the excitational (sHpr) and 
inhibitional (I, ) determinants of the behavior. 

Groups of thirty subjects each were given fifty thirty- 
second trials on the inverted alphabet task under massed 
(no rest between trials), spaced (thirty-second rest be- 
tween trials), spaced-to-massed (at the thirtieth trial), 
and massed-to-spaced (at the thirtieth trial) conditions of 
practice. 

The sOp values obtained showed the following charac- 
teristics: 

1. They were independent from trial to trial. 

2. Pooled over trials and individuals, they yielded 
distributions close to normal, with deviations in the direc- 
tion of leptokurtosis, for both spaced and massed. 

3. The dispersion of sOr (T5OR) in the spaced group 
was greater than in the massed. 

4. There was no evidence of a linear trend in (Op 
as a function of trial number. 

5. Individual differences in extent of oscillation were 
significant. 

6. In comparing the alternative measures, it was found 
that the observed differences between successive trial 
scores correlated very highly with the differences between 
successive trial s>Op scores. 

The major conclusions reached were: 


a. The task and measures used constitute a valid test- 
ing ground for Hullian postulates. 


b. The evidence supports the hypothesis that .Op is 
independent of level of habit strength (sHp). 


. The evidence fails to support the hypothesis that 
sOpR is independent of level of inhibition (ip). 


For measuring trial by trial oscillation the observed 
difference between trial scores is largely equivalent 
to the more exact but extremely laborious curve- 
fitting technique. 102 pages. $2.00. Mic 57-3755 
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SPONTANEOUS REGRESSION AND RECOVERY 
OF A BAR-PRESSING RESPONSE 
DURING A SEQUENCE OF 
ACQUISITION AND EXTINCTION PERIODS 


(Publication No. 22,695) 


David Graham McConnell, Ph.D. 
Indiana University, 1957 


The dissertation provides data concerning the influence of 
distributional conditions during learning on the subsequent 
retention of conditioned responses. It was designed to per- 
mit tests of Estes’ mathematical model for spontaneous 
recovery and regression. 


Ninety-seven female albino rats were run in two-bar Skin- 
ner boxes. The animals were assigned to four groups. 
Each group was subjected to four experimental periods in 
the sequence acquisition, extinction, acquisition, extinction. 
During any given period, responses to one bar were rein- 
forced and responses to the other went unreinforced. The 
time intervals between periods were varied among the four 
groups, the intervals being 0, 0 and 24 hours for group 1; 
0, 24 and 24 for group 2; 24, 0 and 24 for group 3; and 24, 
24 and 24 for group 4. 


A progressive increase across the experiment in the rela- 
tive frequency of correct discriminations of the reinforced 
bar made early in a period was interpreted as supporting 
Estes’ model, as was the fact that spontaneous recovery 
and regression, in amounts roughly constant for the same 
inter-period intervals, were demonstrated throughout the 
experiment. 


It was predicted from the model that relative frequency of 
conditioned responses in the second period should be higher 
for the first two groups than for the second two; that in the 
third period, group 4 should be highest in this measure, 
while the other three groups should be equal; and that in 
the fourth period, group 3 should be highest, followed by 
group 4 and then by groups 1 and 2 together. 


The relative frequency measure did not unequivocally 
demonstrate the predicted order. In the second period, 
this order appeared initially, but differences were not sig- 
nificant and the order was reversed as the period pro- 
gressed. In the third period, no significant differences 
occurred. In the fourth period groups 1, 2 and 4 appeared 
in the predicted order, but group 3 was unexpectedly low. 
A supplementary measure, rate of reinforcement, did show 
the predicted order in all periods, with exceptions of a 
marked lowering for group 1 in the third period, and for 
group 3 in the fourth period. 


The discrepancies between observed and predicted relative 
frequencies led to an examination of the assumptions of the 
model. Among these was the assumption that regression 
and recovery of the conditioned response could be ac- 
counted for solely in terms of inter-period fluctuation in 
stimulus conditions. An augmented model permitting stim- 
ulus fluctuation within as well as between experimental 
periods was shown to describe the principal trends in the 
present data and to carry testable implications for further 
research. 81 pages. $2.00. Mic 57-3756 





THE EFFECTS OF EXPOSURE TIME AND 
INTERTRIAL INTERVAL UPON RATES OF 
DECREMENT IN THE MULLER-LYER ILLUSION 


(Publication No. 22,701) 


Paul Tomb Mountjoy, Ph.D. 
Indiana University, 1957 


Problem. The present study was designed to investi- 
gate response decrements to the Muller-Lyer illusion fig- 
ure in relation to intertriaLinterval, intertrial interval 
task, exposure time of the illusion figure, number of elici- 
tations of the illusion response and a 24 hour rest interval. 

Procedure. A total of 234 undergraduate students were 
randomly assigned to ten experimental and three control 
groups. The method of average error was used to deter- 
mine the magnitude of the illusion on every trial. 

Results. There were no statistically significant effects 
of either the intertrial interval or the intertrial task vari- 
able. The variables of trials, exposure time, and 24 hour 
rest interval yielded the following statistically significant 
effects. 

1. Decrement in the magnitude of the illusion response 
occurred as a function of trials. 

2. Decrement in the magnitude of the illusion response 
occurred more rapidly as exposure time to the figure in- 
creased. 

3. Spontaneous recovery of the illusion response oc- 
curred during the 24 hour interval between experimental 
sessions. : 

4. There was an inverse relation between the number 
of trials on the first day and the magnitude of the recov- 
ered illusion response at the beginning of the second day. 

The findings were discussed in terms of their relation- 
ship to the habituation paradigm. Since the present study 
appeared to be comparable to previous research on the 
Muller-Lyer illusion, discrepancies and points of agree- 
ment in the results were mentioned. The results were 
interpreted as indicating that decrements to the Miiller- 
Lyer illusion may be considered as a special case of the 
habituation paradigm. 127 pages. $2.00. Mic 57-3757 





SOME ASPECTS OF MONITORING IN A 
COMPLEX PERCEPTUAL-MOTOR TASK 


(Publication No. 22,815) 


Gustave Joseph Rath, Ph.D. 
The Ohio State University, 1957 


The present investigation was carried out to study cer- 
tain effects of concurrent monitoring and tracking. Two 
null hypotheses were investigated. The first was that sub- 
jects would respond with equal frequency to the three dis- 
plays in the monitoring situation as opposed to exhibiting 
preferences based upon the probabilities and/or the mag- 
nitudes of the pay-offs from each of the displays. The 
second hypothesis was that subjects would respond inde- 
pendently of the information given them regarding the 
nature of the monitoring task. 

The monitoring apparatus consisted of three keys, one 
of which had to be interrogated once every 6 sec. If the 
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subject pressed the correct key, he would see a green light 
and get a higher count on his tracking score counter; if he 
pressed the incorrect key, he would see a red light, and 
his score counter would accumulate at a slower rate. The 
pay-off magnitudes for correct responses were either 2, 

4, or 8 counts per minute (as contrasted with a one-per- 
second rate for the standard condition). The Correct key 
on any given trial was determined in accordance with prob- 
abilities, generated randomly with replacement. For the 
three keys these probabilities were 1/7, 2/7, and 4/7. The 
subject tracked a slow sinusoidal input which he could 
observe on a compensatory display. The pay-off was al- 
ways dependent on being on target. The number of re- 
sponses on each key, the time-on-target score, and the 
latency of the monitoring responses were recorded. 

Four sets of expected values were generated: (I) equal 
expected values, by combining the different probabilities 
with the different pay-offs in inverse order of magnitude, 
(II) unequal expected values by combining them in the same 
yank order, (III) unequal expected values by combining an 
equal pay-off (of 8) with the different probabilities, and 
(IV) unequal expected values by combining equal probabili- 
ties (of 1/3) with the different pay-offs. Subjects were (a) 
told nothing regarding probability or pay-off, (b) given 
information regarding probabilities only, (c) given informa- 
tion regarding pay-offs only, and (d) given information re- 
garding both probabilities and pay-offs. These four sets of 
expected values were combined with the four levels of in- 
formation to form ten experimental conditions. 

Each subject served under only one of the ten treat- 
ments and four one-minute tracking trials which alternated 
with three ten-minute tracking plus monitoring trials. 

The high probability and/or high expected value key was 
consistently preferred by all subjects. The percentage of 
responses on the different keys for the “no information” 
groups differed significantly when the expected values were 
different. The distribution of responses for each key also 
differed significantly between the equal and the unequal 
expected value groups (I and I). 

The percentage of responses on the different keys be- 
came more disparate on the second trial for the unequal 
expected value groups (II) but was relatively stable from 
the second to the third monitoring periods. 

The instructional treatment had no effect on the moni- 
toring performances. 

The ease of the tracking allowed most subjects to as- 
ymptote during the first or second period, but early per- 
formance, measured by gains shown by the time-on-target 
score, was significantly greater for the equal expected 
value group. 

There seems to be an interaction between the monitor- 
ing and the tracking aspects of this complex task. 

The most important determinant of choice behavior 
seems to be the probability-pay-off relationship observed 
during test periods, and not the amount of pre-trial informa- 
tion. With equal expected values, frequency had a greater 
effect on monitoring choices than size of pay-off when both 
were varied over a range of four to one. 

37 pages. $2.00. Mic 57-3758 





THE MOTIVATING EFFECT OF KNOWLEDGE OF 
PERFORMANCE INFORMATION ON LEARNING AND 
PERFORMANCE IN A ONE-DIMENSIONAL 
COMPENSATORY TRACKING TASK 


(Publication No. 22,823) 


Alfred Frederick Smode, Ph.D. 
The Ohio State University, 1957 


The present study is concerned with the effect of knowl- 
edge of performance information on learning and perform- 
ance in a one-dimensional compensatory tracking task. Of 
specific interest is the assessment of differential perform- 
ance and learning effects accruing as a function of the 
manipulation of the procedural variable of knowledge of 
performance in a task that is uniformly the same for all 
subjects. The literature is illustrative of three essential 
features inherent in knowledge of performance: (a) it in- 
creases the level of performance in tasks that are highly 
overlearned; (b) it facilitates learning, as evidenced by 
more rapid acquisition; and (c) it leads subjects to report 
that the task is more interesting, less tedious, not as fa- 
tiguing, etc. These three features considered together 
lead to the inference that knowledge of performance has a 
motivational effect on task behavior. The results of the 
present study are interpreted within a motivational context 
of explanation. 

A one-dimensional electronic compensatory tracking 
apparatus was constructed for the study. Two scoring 
circuits, providing time-on-target and absolute integrated 
error scores, were incorporated into the apparatus. Two 
different cam-generated tracking inputs were developed, 
input 1 being used during the training phase, and input 2 
during the transfer phase, of the study. A transfer of 
training design was employed, differentiating two basic 
groups in the training phase and eight experimental groups 
in the testing phase. Two schedules of knowledge of per- 
formance feedback, differing in terms of (a) the amount of 
information presented, (b) the sensory mode of informa- 
tion presentation, and (c) the temporal character of pres- 
entation, defined the training groups. The low-level in- 
formation groups received discrete performance informa- 
tion given verbally by the experimenter at the end of each 
trial; the high-level information groups received immedi- 
ate and continuous performance information audio-visually 
throughout each trial by means of a decade counter. In the 
testing phase of the study each of the two basic training 
groups was. divided, one-half of each group continuing on 
the information schedule imposed at the outset, and the | 
other half changing over to the other basic information 
schedule. The resulting four groups were further subdi- 
vided, one-half of each group continuing to track input 1 of 
the training phase, and the other half transferring to input 
2. One hundred and sixty male volunteers served as sub- 
jects. 

Performance effects were assessed by comparing 
groups that performed under the same conditions over 
training trials but under different conditions over transfer 


. trials; learning effects were assessed by comparing 


groups that performed under different conditions over 
training trials but under equated conditions over transfer 
trials. The results show clearly two effects: (a) a per- 
formance effect and (b) a learning effect. The learning 
effect was apparent both on the initial tracking problem 
input 1 and on the transfer tracking problem input 2. Also, 
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the performance effects and the learning effects were of 
about the same magnitude in the tracking task. 

From an interpretation of the results of this study within 
a motivational framework, it appears that differential moti- 
vation (arising from knowledge of performance information) 
has a significant effect both on performance and on learn- 
ing in a tracking task; furthermore, the learning effects 
appear to be similar in magnitude to the performance ef- 
fects. 79 pages. $2.00. Mic 57-3759 


THE RELATION OF AMOUNT OF PRIMARY 
REINFORCEMENT TO THE STABILITY OF A 
DISCRIMINATION AND TO THE STRENGTH 
OF TWO SECONDARY REINFORCERS 


(Publication No. 23,084) 


William C. Stebbins, Ph.D. 
Columbia University, 1957 


The purpose of the present experiment was to determine 
the effect of varying amounts of primary reinforcement (in 
units of percentage sucrose concentration) in a light-dark 
discrimination, and secondly to find out if the secondary 
reinforcing properties of two discriminative stimuli (the 
light and the click produced by the operation of the feeder) 
are related to the amount of primary reinforcement with 
which they were paired during discrimination training. 

Thirty-six male rats of Wistar strain were divided at 
random into six equal groups. All animals were maintained 
on 22 hours of food deprivation throughout the experiment. 
Each group was given light-dark discrimination training on 
the bar press response for one of six percentage sucrose 
concentrations ranging from a 5.0% concentration to a 50% 
concentration. Reinforcement was administered on a one 
minute variable interval schedule in the light, and rein- 
forcement was withheld altogether in the dark. 

Following discrimination training, all animals were 
given further extinction in the dark until all had reached 
the same level of responding. At this point the light was 
reintroduced for one second following each response. Fol- 
lowing this procedure, all animals were extinguished inthe 
presence of the light until all had reached the same level 
of responding. The sound of the liquid feeder (dipper) was 
then reintroduced following each response. 

The rate-concentration function in the light was osten- 
sibly linear between the 5.0% and the 32.0% sucrose con- 
centrations but dropped sharply between the 32.0% and the 
50.0% concentrations. By nonparametric one-way analysis 
of variance the function was significant (p<.005). The re- 
sponse rate in the dark was well below the rate in the light 
and was apparently unaffected by changes in the value of 
the reinforcing agent, rate differences between concentra- 
tions being statistically unreliable (p>.90). 

The rate concentration function for the light as a sec- 
ondary reinforcer appeared to be monotonic and negatively 
accelerated and to approach an asymptote between the 
32.0% and the 50.0% concentration. By nonparametric anal- 
ysis of variance the function was significant (p<.01). The 
test for the dipper sound as a secondary reinforcer yielded 
a relationship to the sucrose concentration similar in shape 
to the function obtained with the light. Application of the 





same statistical test indicated significant over-all differ- 
ences for this function also (p<.04). 
67 pages. $2.00. Mic 57-3760 


A FACTORIAL STUDY OF SOME VARIABLES 
AFFECTING RESISTANCE TO EXTINCTION UNDER 
PARTIAL REINFORCEMENT WITH SPACED TRIALS 


(Publication No. 22,715) 


Marianne Bayer Weinstock, Ph.D. 
Indiana University, 1957 


A factorial design was employed in the present study to 
explore the effect of the following variables on the resist- 
ance to extinction of a running response of rats in a run- 
way: time in the goal-box on non-reinforced trials in ac- 
quisition, time in the goal-box on extinction trials, number 
of acquisition trials and percentage of reinforcement. The 
variables were chosen with a view to isolating some of the 
factors involved in a disparity of results between a study 
by V. F. Sheffield and one by S. Weinstock. Following 
spaced trials, Weinstock found partially reinforced animals 
superior in resistance to extinction; Sheffield, however, 
found no difference between partially and continuously re- 
inforced groups. 

One hundred and twenty-eight rats were run in a 4 foot 
runway under 16 hours of food deprivation. Half the ani- 
mals had 10 seconds, half 30 seconds in the goal-box on 
non-reinforced acquisition trials. Half the animals had 
10, half 30 seconds in the goal-box on extinction trials. 
Half the animals had 30, half 60 acquisition trials. Half 
received 100%, half 50% reinforcement. All animals had 
10 pre-training and 30 extinction trials. Except for the 
pre-training trails which were run at 15 second intervals, 
all trials were spaced 15 minutes apart. 

A latency and a running time measure were taken. 
Since different terminal levels in acquisition were expected 
and obtained, analyses of covariance were used in extinc- 
tion comparisons. 

At the end of acquisition, the 60-trial groups are run- 
ning faster than the 30-trial groups. The 100% animals 
are running faster than the 50% animals on the running 
time measure. 

Extinction analyses gave the following results: 

1. Time in the goal-box during acquisition seems to 
have no significant effect on resistance to extinction. 

2. The interval in the goal-box during extinction affects 
resistance to extinction, with the groups having the shorter 
interval extinguishing more slowly, especially during early 
extinction. The effect is pronounced for the 100% groups. 

3. Groups with more trials are more resistant to ex- 
tinction on both measures, but the effect on running time 
disappears when terminal acquisition level is controlled. 
The 100% animals extinguish faster and the 50% animals 
more slowly after more trials. 

4. Fifty per cent groups are more resistant than 100% 
groups to extinction on both measures for all extinction 
comparisons. 

While the analyses of those groups directly comparable 
to Sheffield’s also show no significant difference in resist- 
ance to extinction between the 50% and the 100% groups, in 
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contrast to her findings, it is the 50% rather than the 100% 
groups in the present study which seem to extinguish more 
slowly. Analyses of all our groups show that Sheffield’s 
results may be related to variables other than percentage 
of reinforcement, notably interval in the goal-box during 
extinction and number of training trails. Our over-all 
results clearly show the superiority for partially over con- 
tinuously reinforced animals when terminal acquisition 
levels are taken into account. The results, which are in 
line with the findings of S. Weinstock, do not support the 
Hull-Sheffield hypothesis on the nature of the effect of non- 
reinforcement. 102 pages. $2.00. Mic 57-3761 


THE RELATION BETWEEN 
ELECTROENCEPHALOGRAPHIC ACTIVITY AND 
THE ESTIMATION OF SHORT TEMPORAL INTERVALS 


(Publication No. 23,014) 


Jack Werboff, Ph.D. 
Washington University, 1957 


Chairman: John A. Stern, Ph.D. 


The present study has attempted to investigate the rela- 
tion between EEG activity and time estimation. The theo- 
retical rationale was based onthe contributions of Hoagland. 
He demonstrated that body temperature was related both 
to time estimation of short intervals and to EEG activity. 
He hypothesized that the mechanism by which this relation 
operated was through chemical or metabolic processes of 
the cortex and that the frequency of EEG activity reflected 
the velocity of the underlying cortical metabolic events. 
Another aspect of EEG activity, namely the alpha rhythm, 
has been suggested by other writers as the mediator of 
time judgment. 

The specific hypotheses investigated in this study were: 
(1) that the alpha index classification would be related to 
time estimation, more specifically, as alpha activity in- 
creased, time estimations would increase; (2) that experi- 
mental manipulation of the EEG activity by means of inter- 
mittent photic stimulation would result in an increase in 
the frequency of EEG activity and this increase in activity 
would effect a decrease in time estimation; (3) that within 
any experimental condition, the amount of EEG activity and 
time estimation would be inversely correlated. 





Forty-eight male college students made 25 time estima- 
tions each for two and eight second time periods in four 
experimental conditions. The conditions were presented 
in a counter-balanced design and were: I-eyes closed; 
Ii-eyes open; Ill-low flicker; and IV-high flicker. The 
method used for making the time estimations was that of 
production in which the experimenter verbally stated the 
time interval and the subject tapped a telegraph key to de- 
limit his estimate of the time interval. EEG recordings 
were taken concurrently with the time estimations. Two 
methods of EEG analysis were used. The first was the 
alpha index classification based on the percentage of time 
the alpha rhythm was present in the initial eyes closed 
resting record. The second method involved one in which 
all waves or deflections of the recording pen were counted. 
This latter method was the one utilized in measuring EEG 
changes concurrent with time judgments. 

The findings of this study support the general hypothe- 
sis that a physiological basis for time judgment exists. 
Two measures of electroencephalographic activity showed 
a relation between EEG activity and time estimation. 

Alpha index groups with the greatest incidence of alpha 
activity (more than 50% alpha during the initial eyes closed 
resting record) gave significantly larger time estimations 
than the alpha groups with less than 50% alpha. The amount 
of EEG activity during periods of time judgment was nega- 
tively correlated with the length of the judgment. The num- 
ber of negative, as well as the number of significant nega- 
tive correlations was significantly greater than chance. 
Experimental alteration of the EEG activity failed to pro- 
duce the hypothesized results. Failure to find these results 
was attributed to the distracting or annoying effect of photic 
stimulation. It was also found that changes in attention and 
distraction of stimuli resulted in changes in time estima- 
tion. This accounted for the finding that an eight second 
period was estimated as relatively shorter than the two 
second period and supported the general statement that 
longer time periods were underestimated and shorter time 
periods were overestimated. Finally, it was hypothesized 
that the metabolic action of neurological centers other than 
the occipital cortex might have accounted for these changes 
in time estimation. 

It is concluded that a significant relation exists between 
the electroencephalographic activity of the occipital cortex 
and the estimation of short temporal intervals. It is fur- 
ther suggested that the metabolic activity of other neuro- 
logical centers, particularly the brain stem reticular sys- 
tem might influence the estimation of time. 

) 108 pages. $2.00. Mic 57-3762 
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THE ROLE AND STATUS OF THE UNREGENERATE 
IN THE MASSACHUSETTS BAY COLONY, 1629-1729 


(Publication No. 23,072) 


Wilford Oakland Cross, Ph.D. 
Columbia University, 1957 


The purpose of this dissertation is to describe the role 
and status of the unregenerate inhabitants within the social 
and ecclesiastical commonwealth of Massachusetts Bay 
throughout the first hundred years of the life of the Colony. 

An introduction of two chapters states the major issues, 


indicates changes in the role and status of the unregenerate, 


discusses the sources from which information is drawn, 
and characterizes the Covenant theology upon which the 
social and ecclesiastical life of the Colony was based. 

Part II of the main body of the dissertation describes 
the situation of the unregenerate topically, dealing first 
with the general anthropological concepts of early Massa- 
chusetts Puritanism and examining the prevailing notions 
of man’s “fallen” predicament, and also the prevalent 
theory of Natural Law and its consequent implication in the 
philosophy of natural rights and natural liberty. There fol- 
lows an examination of the governmental and ecclesiastical 
discipline of the Colony, especially as it effected the un- 
regenerate. The pietism latent within Covenant Puritanism 
is discussed thereafter and the effort of the ministry to 
bring the unregenerate into the churches is assayed. Two 
chapters then deal with the difficulties of church entry 
caused by the demand for a relation of experience subject 
to ministerial and congregational scrutiny, and a tabulation 
of barriers to church entry is drawn up. A review of un- 
regenerate protests against oligarchic and ecclesiastical 
regulation, discipline and restriction follows. 

After this follow three chapters that deal chiefly with 
the psychological effects of exclusion from church and 
state. The problem of moral disturbance consequent to 
this exclusion is examined and the possibility of an over- 
all generalization considered. The problem of a connection 
between neurotic disturbance and the soteriological dis- 
turbance involved in some cases of unregeneracy is 
weighed in terms of contemporary evidence. This problem 
is extended to cover the cases documented in the writings 
connected with the Salem Witchcraft hysteria, and the con- 
nection between that public disturbance and the unregener- 
ate soteriological predicament is analyzed. 

Part III deals with the social status of the majority of 
unregenerate persons who were of inferior economic rank. 
The general background of the economic life of Colonial 
Massachusetts is discussed in relation to the possibility 
that the elect-unregenerate situation was reflective of eco- 
nomic motivation. The influence of the concept of the Call- 
ing, the secularization of Puritan interests and motives, 
and the conflict between pulpit and counting-house is ex- 
amined. Aspects of the general economic problem illus- 
trated by the changing concept of usury and the influence of 


mercantilistic economic theory are considered. The Puritan 
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notions of social hierarchy, subsistent living and economic 
restriction of the lower orders are evaluated. The policy of 
granting land, which resulted in a tendency towards social 
fluency, is reviewed. The-influence of contractual theory is 
examined as a contributive element in flexibility of class- 
structure. The institution of bound-servitude and its relation 
to unregeneracy and to social structure is analyzed. 

The final chapter of Part II deals with the exclusion of 
non-members of churches from the political franchise and 
recounts the changes that took place throughout the period 
in that restriction of political privilege to the elect mem- 
bers of churches. 

Part IV is devoted to a consideration of the influence 
upon the unregenerate of the Reformation Sects which the 
Massachusetts Puritan oligarchy sought to exclude and re- 
press. This involves some study of the nature of these 
sects and of the persecutions of their adherents and also 
of the amount of conversion to these sects among the un- 
regenerate. 

Throughout every effort is made to take account of the 
historic, political, economic, religious and intellectual 
factors which conditioned and determined the changing 
status and role of the unregenerate. 

505 pages. $6.45. Mic 57-3763 


THE LIFE AND CONTRIBUTIONS OF 
JAMES DAVID MOFFAT 


(Publication No. 22,866) 


Simon Arthur Talman, Ph.D. 
University of Pittsburgh, 1957 


This study is the presentation of the life and contribu- 
tions of James David Moffat, minister, college president, 
and editor. 

All available writings of Moffat were read and sum- 
marized. All existing materials related to the problem 
were sought, and read as obtained. The material was clas- 
sified on suitable cards. The known facts of Moffat’s life, 
1846-1916, were compiled, and a brief biography was pre- 
sented. Moffat’s contributions were given in detail. 

Moffat was born on March 15, 1846, in New Lisbon, 
Ohio. He received his early schooling in that area. After 
teaching for several winters, he entered Washington and 
Jefferson College, Washington, Pennsylvania, in 1865. He 
attended Princeton Theological Seminary, Princeton, New 
Jersey, for two years. 

He was licensed to preach on April 27, 1871, and or- 
dained and installed as co-pastor of his father’s charge, 
the Second Presbyterian Church, Wheeling, West Virginia, 
on May 8, 1873. His father died in 1875. Moffat served 
as pastor of that Church until the end of 1881. 

He began his duties as President of Washington 
and Jefferson College on January 1, 1881. Moffat 
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served as administrator, chairman of the faculty, and 
as professor. 

Moffat maintained his relationship with the Presbyterian 
Church in the United States of America. This study pre- 
sents much evidence to adduce his rise to eminence within 
the leadership of that Church. He served as editor of a 
religious journal. He died on November 4, 1916, two years 
after his resignation as President of the College. 

Moffat made distinct contributions to the Presbyterian 
Church in the United States of America through his interest 
and participation in its work and program. He served as 
a pastor of a particular church for 11 years; and served 
on many committees at various levels of the Church’s judi- 
catories, the Presbytery, the Synod, and the General As- 
sembly. He was elected moderator of the General As- 
sembly in 1905. He was instrumental in helping to bring 
about the revision of the Church’s Confession of Faith, and 
the union of the Presbyterian Church with the Cumberland 
Presbyterian Church. He was on the Committee which pro- 
duced the Book of Common Worship. 

Moffat made contributions to the Presbyterian Church 
as an editor of the Presbyterian Banner. His clear and 
lucid presentation of major doctrines of the Church were 
read and discussed by ministers and laymen of the Church. 

Moffat made contributions to religious education through 
his teaching of, and speaking on, subjects of a religious na- 
ture. He stressed character development in the classroom. 
He was a prominent speaker in churches throughout the 
country. 

Moffat made contributions to the field of education in 
general. He taught college courses for more than 30 years, 
and by virtue of his office as President of Washington and 
Jefferson College, he was also making a contribution to 
education in general. The College prospered under his ad- 
ministration. 

As a speaker and writer on educational subjects, Moffat 
also made worth-while contributions. 

In conclusion it may be said that he was a man of wide 
interests and many abilities in that he was a pastor, 
preacher, administrator, scholar, teacher, and editor. | 

217 pages. $2.75. Mic 57-3764 








A HISTORY OF YOUTH WORK IN THE 
REFORMED CHURCH IN AMERICA 


(Publication No. 22,749) 
Albert H. Van Dyke, Ed.D. 
New York University, 1957 


Chairman: Professor Lee A, Belford 


The purpose of this dissertation is to survey the work 
with young people in the Reformed Church in America, 





from its beginnings through 1953, and to evaluate its de- 
velopment in order to draw guidance for youth work in the 
future for that religious body. 

Some of the specific problems which have been faced 
in this investigation include: locating and organizing the 
pertinent available data on youth work in the Reformed 
Church in America; analyzing the development of youth 
work in this Church; evaluating the historic policy and 
program of its youth work; and attempting to draw con- 
clusions, and to make recommendations, for future policy 
and program of its youth work. 

This research was undertaken because it was evident 
that no work had been done on a history of youth work in 
this Church and many leaders in the Church had asked for 
this study. The denomination is one of the oldest in exist- 
ence in America. It seemed that its attitude and work with 
its young people was worth a comprehensive and exhaustive 
study and would be of historic interest. This Church num- 
bers 194,457 communicant members. To these people the 
work with its young people is of great importance and the 
discovery, if possible, of the type of youth program that is 
best for this Church is desirable. In addition, some con- 
clusions ought to be discovered as to what type of youth 
program is best for a church of this size. 

This study has gathered together the pertinent avail- 
able data on youth work in the Reformed Church in America 
and has organized this material chronologically, followed 
by an analysis and evaluation of the youth work with con- 
clusions and recommendations. 

The sources of materials have included: the minutes, 
periodicals, and other publications of the General Synod of 
the Reformed Church in America and relevant organiza- 
tions and persons connected with it; publications and 
minutes of other youth groups; general works in the church 
youth field and studies of youth in general for background, 
comparison, analysis, and evaluation; personal letters, 
contacts, and experience, and histories by competent 
scholars. 

Among other recommendations and conclusions of this 
study, the following are emphasized: the church youth pro- 
gram ought to take greater account of the public school 
studies so that there may be a greater correlation between 
them; missionary interest and support should be encour- 
aged; lay leadership, the use of pledges, the interdenomi- 
national emphasis, interracial emphasis, and other ele- 
ments of the Christian Endeavor Society should be re- 
vitalized; the cooperative program with other churches 
should be strengthened; local needs should be integrated 
into the study programs; and more emphasis should be 
given to the training of leaders. There is a definite need 
for establishing objective standards by which to measure 
the effectiveness of youth work. If the youth program is 
to be strengthened there must be a more active lay leader- 
ship and a diminishing of clericalism in leadership. The 
Youth Fellowship, as a denominational program, will con- 
tinue to grow. 211 pages. $2.75. Mic 57-3765 
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SOCIAL WORK 


A DETERMINATION AND DESCRIPTION OF 
SOME ELEMENTAL TASK REQUIREMENTS OF 
SOCIAL CASEWORK AS FOUND IN THE FIELD 

PRACTICE OF THIRD SEMESTER 
SOCIAL CASEWORK STUDENTS 


(Publication No. 22,999) 


Harris Klotz Goldstein, D.S.W. 
Washington University, 1957 


Chairman: William Jordan 


This study attempted to determine if differences in the 
adequacy of performance of casework tasks, carried out by 
any one student or by groups of students, were associated 
with something in the task. For purposes of this study, 
this “something” in the task was conceptualized as de- 
mands on the student by the tasks, or as eleinental (in the 
sense of being indivisible) task requirements. When evi- 
dence was found for the presence of such elemental re- 
quirements in the tasks, the number and nature of these 
were sought. 

Statements made by field practice supervisors in the 
third semester evaluations of casework students provided 
descriptions of tasks and indicated the degree of adequacy 
with which these tasks were performed. To minimize 
variation in task performance due to influences within the 
students, the same group of students were studied on all 
tasks. Tasks were classified according to discrete char- 
acteristics of the tasks themselves. In addition, mathemati- 
cal criteria for similarity of performance were used in 
determining the final composition of classifications of 
tasks. 

A relationship between the adequacy of performance in 
student casework field practice and something in the tasks 
was strongly suggested by significant differences at the 1 
per cent level found in average performance by this sample 
of students across classifications of tasks when perform- 
ance in each classification by each student was rated high 
or low. 

The same ETR’s were assumed to influence perform- 
ance similarly in different tasks. Correlations between 
Classifications of tasks indicated that common influences 
were present, and factor analysis showed that six factors 
or corresponding ETR’s were largely responsible for these 
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correlations. Three of these ETR’s (IV, II, and VI) were 
clearly identified; three others (V, III, and I) were less 
clear than the first three in the following material. 

Number IV was a requirement for an activity directed 
at the student by himself, with aspects of self-criticism 
and self-control. It appeared to involve the activities of 
introspection, self-assessment, and self-discipline in con- 
nection with both the student’s feeling and his overt ac- 
tivity. Some tasks required an activity the opposite of 
self-criticism and self-control, but still an activity di- 
rected at the student by himself rather than toward others. 

Number II was a requirement for an inductive-deductive, 
analytic-synthetic kind of activity. Some tasks required 
predominantly an inductive activity for adequate perform- 
ance; other tasks required predominantly a deductive ac- 
tivity for adequate performance and appeared to be un- 
satisfactorily performed by primarily inductive activity. 
Still other tasks required both deductive and inductive ac- 
tivity. 

Number VI was a requirement for a communicating 
kind of activity, involving the communication of certain 
ideas either orally or in writing, explicitly or implicitly. 

Number V was a requirement for a help-seeking kind 
of activity, with aspects of recognizing when help was 
needed, and also with aspects of seeking certain kinds of 
help from sources respectively approved for each kind. 

Number II was a requirement for an accepting, con- 
forming, adapting kind of activity. 

Number I was a requirement for obtaining cooperation 
and acting cooperatively with colleagues and others, as 
well as obtaining the liking and respect of colleagues and 


others. 


Only two ETR’s (V and III) exerted “controlling” in- 
fluences on any tasks. No ETR substantially and predomi- 
nantly influenced all or most of the tasks studied. 

These ETR’s are not all the requirements for all tasks 
in student casework field practice, nor can one say from 
this study alone that they are native to social work and not 
found in other clinical work. Nevertheless, the hypothesis 
that performance in the many tasks in student casework 
can be more simply and systematically explained and de- 
scribed through the postulation of ETR’s seems to the 
writer to be sufficiently tested and the first approximation 
to these ETR’s sufficiently promising to warrant further 
study. 149 pages. $2.00. Mic 57-3766 
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SOCIOLOGY, GENERAL 


SPATIAL AND SOCIAL RELATIONSHIPS OF RURAL 
CHURCHES IN SIX SELECTED AREAS OF MISSOURI 


(Publication No. 22,759) 


George Terrill Blume, Ph.D. 
University of Missouri, 1957 


Supervisor: Dr. C, E, Lively 


The study of the Spatial and Social Relationships of 
Rural Churches in Six Selected Areas of Missouri repre- 
sents only one part of a larger study conducted by the Uni- 
versity of Missouri, with the Bible College of Missouri and 
the Rockefeller Foundation as cooperating agencies. 

Findings from this investigation showed that while simi- 
larities were found for some items, the six selected areas 
were different for most items analyzed. The differences, 
however, were not as great as anticipated. Moreover, 
while the areas were not selected as a representative 
sample of rural Missouri, it is concluded that Areas I to 
V of the total six areas, referred to as the 5-Area total, 
approximated the situation in rural Missouri. Spatial char- 
acteristics, for the most part, were relatively unimportant 
with respect to open country located religious groups; 
however, the villages did have some influence on the loca- 
tion of open country religious groups. 

Less than one-fourth of the rural population of Missouri 
attended Sunday worship services on an average Sunday. 
Attendance rates were highest in open country churches 
and lowest in the large village groups, highest in small 
size religious groups and lowest in the large size groups, 
and higher in sect-type than in church-type groups. Less 
than one-fifth of the rural population attended Sunday 
School on an average Sunday. Sunday School attendance 
followed the general pattern found for Sunday worship at- 
tendance. Youth organizations were found largely as sub- 
organizations of large size religious groups. 

No significant relationship was found between the rates 
of village churches and village services. However, as the 
village size increased, fewer churches per 1000 persons 
were present. Service rates were similar for villages of 
the 5-Area total irrespective of the village size. There 
was also no significant relationship found between either 
the rate of organizations per 1000 population and the size 
of village, or between the rates of organizations and 
churches per 1000 population. In villages where a rela- 
tively high mean index of religious group action score was 
found, the number of services and organizations per 1000 
population was relatively high, irrespective of the village 
size. 

Approximately one-half of all the leadership positions 
and leaders in the state were church leadership positions 
and church leaders. Significant differences did exist be- 
tween church-type and sect-type religious groups in re- 
gard to these items. While sect-type groups had a higher 
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rate of persons functioning in two or more church leader- 
ship positions than church-type groups, the rates were 
lower than was generally expected for both groups. More- 
over, sect-type groups were not as loosely organized as 
generally expected. 

There are apparently three major types of leaders 
functioning in rural society; church leaders only, persons 
active in nonchurch organizations, and persons active in 
church and nonchurch organizations. Slightly over 12 per 
cent of the church leaders held nonchurch leadership posi- 
tions. The majority of these leaders were persons affili- 
ated with church-type religious groups. The general state- 
ment that leaders in one organization tend to be leaders in 
other organizations was not upheld in this investigation 
with respect to rural churches. Moreover, leadership op- 
portunities decreased as the size of the religious group 
increased. 

Higher rates were found for women leaders, women 
leaders who were church leaders, and for women who held 
only a church leadership position than for the respective 
men leaders. The rates for persons who were nonchurch 
leaders, however, were identical for both men and women. 
Church leaders had held their present positions for 4.9 
years. By place of residence, a higher percentage of open 
country located church leaders functioned in village 
churches than village located leaders in open country 
churches. 182 pages. $2.40. Mic 57-3767 


ROLE TENSION AND ROLE PERCEPTION: 
AN APPROACH TO THE ANALYSIS OF 
LABOR-MANAGEMENT RELATIONS 


(Publication No. 22,939) 


Robert Boguslaw, Ph.D. 
New York University, 1954 


Adviser: Professor Henry J. Meyer 


The research upon which this study is based was con- 
ducted within one industrial setting, and involved inter- 
views with seventy leaders of union and management or- 
ganizations engaged in collective bargaining with each 
other. 

The purpose of this research was to develop some basis 
for a theoretical framework within which interorganiza- 
tional and intraorganizational tensions may be analyzed. 

Within a specific industrial setting, the tensions which 
may be expected to develop are presumably those which 
will find expression in such overt behavior patterns as 
strikes, arbitration proceedings, and mediations. 

Since these patterns must receive at least a formal ex- 
pression of organizational sanction (except, of course, in 
the case of such deviant patterns as “wildcat strikes”, which 
represent more or less overt disruptions of organizational 
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discipline) an empirical analysis of tensions within such a 
setting can begin with a study of organizational motivation 
and then proceed to a further study of organizational soli- 
darity. Since organizational leaders are presumably iden- 
tified with such motivations, these persons are the focal 
points of the investigation. 

The research instruments included an attitude ques- 
tionnaire, a sociometric test, a role perception test, a 
sociometric perception test, and a tension-intensity rating 
scale. 

The attitude questionnaire administered to the manage- 
ment and union leaders in the study was designed to define 
the areas of vital organizational interest. Results clearly 
indicate that management and union respondents can be 
distinguished in terms of their attitude scores. But within 
each group there existed considerable variation, sufficient 
to raise a question regarding the degree of solidarity char- 
acterizing these organizations. 

A further question with respect to organizational soli- 
darity is raised with the analysis of role perception scores. 
These were obtained by having all respondents predict at- 
titude responses of those whom they chose and those whom 
they rejected sociometrically. 

The sociometric perception test required respondents 
to predict sociometric responses of other labor and man- 
agement respondents. 

Through a sociometric test participation of management 
and union leaders was secured. They were asked to help 
the author evaluate replies made by other leaders. This 
was done by asking them to list those who would give a 
“fair” and those who would give an “unfair” picture of labor 
relations. 

The tension-intensity rating scale required respondents 
to list the intensity of disagreement existing between man- 
agement and labor in the bargaining situation in which they 
were involved. 

Results of the study suggest that in this industry the 
apparent objectives of the union and management organiza- 
tions involved did not represent a decisive influence in 
directing the bargaining behavior of labor and management 
leaders. 

It is concluded that formal patterns of behavior asso- 
ciated with a specific organizational leadership role are 
not the crucial variables in analysis of tension. The con- 
cept of role as a tool of organizational analysis, must in- 
clude the value premises which shape the behavior of role 
occupants. The behavior of union and management leaders 
can best be predicted by understanding their idiosyncratic 
role patterns, rather than by placing primary reliance 
upon the motivational patterns of their respective organi- 
zations. The study indicates how available research in- 
struments may be utilized to achieve such an understanding. 

99 pages. $2.00. Mic 57-3768 





SOCIAL PSYCHIATRY: AN INTERDISCIPLINARY 
APPROACH TO THE STUDY OF THE SOCIAL 
DETERMINANTS IN THE ETIOLOGY, TREATMENT 
AND PREVENTION OF MENTAL DISORDERS 


(Publication No. 23,415) 


Francis Anthony Cizon, Ph.D. 
University of Notre Dame, 1957 


An expanding interest in the relationship of social fac- 
tors to the development, treatment and prevention of mental 
disorders has been noticeable in the literature of the psy- 
chological and social sciences and in a growing number of 
interdisciplinary symposia. Some social scientists have 
even suggested a new area of interdisciplinary research, 
if not actually a new science comparable to social psy- 
chology or criminology, in what they have called “social 
psychiatry.” This growing emphasis has made necessary 
a thorough analysis and evaluation of the social approach 
(including sociological, anthropological and social psy- 
chological as well as psychiatric interests) to the study of 
what was once considered the exclusive property of psy- 
chiatry. 

This work attempts, first of all, to define the field of 
study referred to as “social psychiatry” and to describe 
its development in the various sciences (Chapter I); then 
to review critically the theories and studies which empha- 
size the relationship of social factors to mental disorders 
in the fields of clinical psychiatry (Chapter II), cultural 
anthropology (Chapter III), social psychology, ecology and 
sociology (Chapters IV and V), as well as in the thera- 
peutic and preventive aspects of mental disorders (Chapter 
VI). Minimizing, but not neglecting, Freudian psycho- 
analytic interpretations, as well as other hereditary, con- 
stitutional and biological approaches to what are generally 
called the psychogenic or sociogenic mental disorders, the 
approach taken in the study is that of the bio-psycho-social 
organism reacting to, and interacting in, the environment 
to form the social personality, normal or abnormal. 

It is believed that sufficient evidence is brought forth 
from professional publications and other research reports 
to fully demonstrate the need for, and actual existence of, 
an area of research in social psychiatry. Whether social 
psychiatry develops into a special discipline, as has so- 
cial psychology, remains to be seen. It has arisen out of 
the same needs as did social psychology. An individual- 
ized psychology necessitated a social psychology, and an 
individualized psychiatry necessitates a social psychiatry. 
Many of the areas involved cannot be properly studied by 
psychiatrists, psychologists, sociologists or anthropolo- 
gists alone, therefore, interdisciplinary research must be 
the answer. For the sociologists, this means social 
psychiatry--the attempt to study scientifically the socio- 
cultural variables as they are related to the etiology, 
treatment and prevention of mental disorders from the 
viewpoint and with the methodology of the social as well 
as the psychiatric disciplines. 

The demonstrated validity and usefulness of the recent 
social psychiatric research findings and the growing de- 
mand for a psychiatric theory based upon verifiable, if not 
already verified, data rather than speculation will insure 
the continued development of social psychiatric research. 
The major concern of the various disciplines working in 
this area must now be the development of more accurate and 
detailed methods of measuring this recognized influence of 
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social factors. With the advance of better methodological 
procedures, resulting from interdisciplinary stimulation, 
social psychiatry--the study of abnormal behavior in its 
social context--will continue to grow and expand. 

339 pages. $4.35. Mic 57-3769 


SOCIOLOGY, RACE QUESTION 


A STUDY OF DESEGREGATION AND INTEGRATION 
IN SELECTED SCHOOL DISTRICTS 
OF CENTRAL MISSOURI 


(Publication No. 22,767) 


Robert Joseph Dwyer, Ph.D. 
University of Missouri, 1957 


Supervisor: Dr, C, Terence Pihlblad 


The Supreme Court decision ending segregation in pub- 
lic schools led to varying degrees of compliance or evasion 
in individual school districts. The integration process is 
affected by administrative techniques, amount of local op- 
position, and attitudes of parents, teachers and students. 

In this research patterns of desegregation and integration 
in seven school districts of central Missouri were studied. 
All were located in communities with populations of 30,000 
or less. Three aspects of the problem of desegregation 
were emphasized in the study--administrative policies, the 
evaluation of the existing situation by school administra- 
tors, teachers and pupils, and patterns of interaction. The 
data were obtained by interviews, questionnaires, and direct 
observation. The different patterns of compliance with the 
Supreme Court decree were explained by different states 
of social equilibria found in each community. Varying pat- 
terns within schools in a school district are mainly due to 
school administrators’ attitudes toward the change, and 
their policies of implementation. A serious methodologi- 
cal problem was the conservatism of some school adminis- 
trators and their reluctance to permit a thorough investi- 
gation of the situation in their schools. 

On the basis of the findings of this research, the fol- 
lowing conclusions regarding desegregation in the schools 
may be drawn: 





1. Desegregation and integration are proceeding in the 
public schools of Missouri with a minimum of conflict. 

2. The customary patterns of behavior with respect to 
public school attendance and intergroup relations within 
the schools were changed by law or judicial decree. Dis- 
crimination in education was eliminated in varying degrees 
in the schools studied. 

3. There is no uniformity with regard to the form and 
extent of desegregation. The dominant pattern is a gradual 
approach beginning at the secondary level. 

4. The successful implementation of any integration 
program is dependent upon the attitudes and leadership 
qualities of school administrators who may encourage and 
facilitate full participation of Negroes in all activities, or 
may merely permit it. 

0. There are some informal associations of Negro and 
white students within the desegregated schools, but few 
such associations outside of the framework of the school. 

6. When there are Negroes of exceptional ability in the 
desegregated school, the acceptance of the entire group by 
the whites is facilitated. 

7. Social class status is a factor in the acceptance or 
rejection of Negro students by white students, teachers 
and administrators. 

8. The more formal and strictly educational situations 
are defined as appropriate more readily than the informal, 
more socially intimate situations. 

9. Negro students rank lower in scholarship as a group 
than white students. The higher the grade level the more 
noticeable this becomes. 

10. Integration in the schools of central Missouri in- 
volves a relatively small number of Negroes. So few are 
affected by the change that it is little more than symbolic 
integration. 

11. There is little influence on community patterns of 
segregation as a result of the change in patterns of formal 
education. 

12. Negro teachers can anticipate occupational displace- 
ment as desegregation progresses. There are few oppor- 
tunities for their employment outside of the larger cities. 
As a result, the Negro teachers tend to be in favor of a 
gradual approach to desegregation. 

13. Time is an important element in the integration 
process. More situations are defined as appropriate in 
the second year of an integration program than in the first 
year. 

344 pages. $4.40. Mic 57-3770 
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Nellie McCaslin, Ph.D. 
New York University, 1957 


Chairman: Professor Fred C. Blanchard 


The Problem 

The purpose of this investigation has been to trace the 
history and development of children’s theatre in the United 
States with particular emphasis on those experiments 
which have been most influential in bringing it to its pres- 
ent position. The study has been limited to theatre for 
children in which the audience rather than the participant 
is the primary concern. While the casts may be composed 
of adults, children or both, it is the objective of presenting 
good entertainment for child audiences that distinguishes 
it from the creative dramatics movement which is 
participant-centered. 





Procedure : 

In order to study the activities which have taken place 
in the more than fifty years of the existence of children’s 
theatre, a chronological approach has been used. Inasmuch 
as each decade has been characterized by the growth of 
certain types of institutions, divisions of ten year periods 
have been made. Within each of these periods the follow- 
ing categories have been established as a means of iden- 
tifying the various types of children’s theatres: children’s 
theatre under the auspices of national organizations; chil- 
dren’s theatre under the auspices of community organiza- 
tions; children’s theatre under the auspices of educational 
institutions; and professional theatre for children. A 
fourth category, publication, has been added, since the 
writing of children’s plays and informative material has 
paralleled the growth of the movement. 

The activities of each decade have been summarized 
for the purpose of noting trends and tendencies. Conclu- 
sions as to causes of growth, sponsoring agencies respon- 
sible for growth, and present status of children’s theatre 
have been drawn as a result of this study. 





Results and Conclusions 

Children’s theatre in the United States has been found 
to be one of the youngest and most vigorous movements in 
our cultural history. Its birth in the early twentieth cen- 
tury gave rise to a development which has spread until 
today every part of the country is represented in the re- 
gional organization of the Children’s Theatre Conference. 
From the first organized program in 1903, the Children’s 
Educational Theatre, it has attained a position of sufficient 
importance to enlist the support of community leaders, 
educators and professional entertainers. 

The support has been given and maintained largely 
through the efforts of amateurs. While the various groups 
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cited have made a contribution to each period, there has 
been a noticeable shift of dominance. Until 1930 the great- 
est amount of activity was to be found in community cen- 
ters. During the thirties the Federal Theatre, a national 
organization in operation for only three years, initiated 
programs in many areas of the United States. During this 
same period Junior Programs, Inc., a professional com- 
pany, was founded and carried on an extensive touring pro- 
gram for seven seasons. The forties and fifties brought 
leadership from the educational theatre under the estab- 
lishment of the Children’s Theatre Conference, a division 
of the American Educational Theatre Association, and a 
number of noteworthy university theatres which regularly 
offered children’s plays, and through the inclusion of chil- 
dren’s theatre in the curricula of a significant number of 
institutions. 

It is to be concluded from this study that children’s 
theatre has undergone phenomenal growth and that is has 
been guided by two major objectives: to provide appro- 
priate and worthwhile entertainment for young audiences 
and to promote individual and social growth through par- 
ticipation in the dramatic arts. 


Recommendations 

As a result of this study three recommendations are 
offered. These are: the support of professional enter- 
tainment for children as a means of maintaining artistic 
standards; the avoidance of too great dependence upon or- 
ganizational guidance; and the need for more and better 
juvenile dramatic literature. 

417 pages. $5.35. Mic 57-3771 





ORATORS OF THE PIONEER PERIOD OF MISSOURI 
(Publication No. 22,756) 
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University of Missouri, 1957 


Supervisor: Bower Aly 


Before 1803, when the region that is now Missouri be- 
longed to France and Spain, autocratic rulers prohibited 
forensic disputes, forbade Protestant preaching, excluded 
the people from legislative deliberation, and discouraged 
popular speaking. Soon after 1804, when the United States 
assumed control of the territory, oratory became an im- 
portant method of influencing thought and action. The un- 
settled land claims and opportunities for political prefer- 
ment made the region a haven for lawyers; freedom of 
religion enabled Protestant preachers and Catholic priests 
to speak without fear of government interference; Consti- 
tutional guarantees and the influx of Americans encour- 
aged popular oratory; and after 1812, when residents 
gained power to elect some legislative officials, legislators 
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and candidates turned to speechmaking to influence fellow 
citizens. 

This study reports an investigation of the orators in 
the pioneer period of Missouri. Since the viewpoint is that 
the hearer is the end and aim of the speaker, the assump- 
tions generally held by Missourians have significance, as 
do the problems facing the people and the conditions of 
speaking. 

Missourians of the pioneer period varied widely in 
characteristics. Graduates of Oxford, Yale, and Harvard 
occasionally sat in assemblies along with rough and un- 
lettered frontiersmen. The typical Missourian was unedu- 
cated and looked for guidance to his leaders, who ordinar- 
ily employed speechmaking to gain and maintain influence 
with the people. 

Missourians acted as if speeches influenced them. They 
strove to silence speakers of the opposition, sought effec- 
tive speakers to plead favored measures, traveled long 
distances to hear their great men speak, read and dis- 
cussed printed speeches, and practiced speechmaking in 
the schools and debating societies. Throughout the first 
half of the nineteenth century, the orator enjoyed distinc- 
tion greater than was accorded to the less articulate citi- 
zens, who applauded him, bestowed public honors upon 
him, and frequently acted upon his suggestions. Missou- 
rians, who believed that oratory was a gift from the Al- 
mighty, distinguished between the plain speaker and the 
orator. This study notes the distinction made by contem- 
porary critics, but defines orator as any speechmaker and 
investigates groups of men engaged in common kinds of 
speaking rather than selected highly-praised individual 
orators. 

In the territorial period, the orator was generally the 
wealthy and well-educated citizen, but with the rise of the 
common man, the small farmer and tradesman took a place 
beside the aristocrat upon the platform and in conducting 
the affairs of state. Even though speakers, like the people 
who listened to them, were often uneducated, relatively 
poor, lacking in aristocratic family connections, or fame, 
the orators were ordinarily believed to enjoy some kind of 
superiority over their fellows. Bravery, judgment, wealth, 
knowledge, early settlement in the territory, experience in 
office, or long devotion to a cause were qualifications for 
an invitation to speak. 

Speakers fall into five groups: the platform orators 
who addressed popular assemblies, clerical orators, legis- 
lators, forensic speakers, and campaigners. Each group 
had some distinctions that marked it as different from the 
others, but in all groups, the ideal orator was fluent and 
vivid, scathing in denunciation, skilled in emotional ap- 
peals, graceful in gesture, and capable of using his voice 
to heighten the effect of his words. 

Standards of oratory varied as did speakers, but Mis- 
sourians generally admired long speeches embellished 
with historical allusions, vituperative attack, vivid images, 
poetic passages, and opulent language. On epideictic oc- 
casions, old themes ornamented with well-chosen figures 
pleased hearers quite as much as new ideas, but when 
citizens had met to determine action on controversial is- 
sues, they expected the speechmaker to make clear and 
logical expositions. 

The primary contribution of the orator of the pioneer 
period of Missouri was not the introduction of original 
ideas or philosophies, but rather the motivation of the citi- 
zens to act upon ideas. As the prime mover, the power 








that set forces in action, the orator was a valuable mem- 
ber of pioneer society. 481 pages. $6.15. Mic 57-3772 
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President Franklin D. Roosevelt’s unsuccessful attempt 
at court reform took place in 1937. During the previous 
two years he had watched the Supreme Court invalidate 
several vital laws in his New Deal program. However, he 
took no countering action until after he began his second 
term. On February 5, 1937, he sent to the Congress a 
Plan for the Reorganization of the Judicial Branch of the 
Government. The most controversial provision of the pro- 
posal would have permitted the President to appoint six 
new justices to the Supreme Court. 

FDR advocated passage of the bill on the basis of de- 
layed justice and overworked and aged judges. But these 
were not the real reasons he desired immediate appoint- 
ments to the high tribunal. He believed the Court’s de- 
cisions were the result of too narrow an interpretation of 
the Constitution. Consequently, he wished to seat men of 
a more liberal philosophy on the bench. Even though Mr. 
Roosevelt dropped his indirect arguments early in the 
fight, he was unable to halt the rise of opposition. Favor- 
able decisions by the Supreme Court during the struggle 
removed much of the pressure for reform. On July 22, 
1937, the Senate voted to recommit the plan--an action in- 
dicative of defeat. 

From January through September of that year, Roose- 
velt spoke to the nation five times in his effort to reor- 
ganize the judiciary. These addresses, all delivered in 
Washington, were the following: 


The Annual Message to Congress, January 6 
The Second Inaugural Address, January 20 
The Victory Dinner Speech, March 4 

A Fireside Chat, March 9 

An Address on Constitution Day, September 17 


The dissertation is a rhetorical study of these speeches 
to determine their role in the ill-fated attack on the Court. 
The criteria for evaluation are essentially classical. 

I depend most heavily on Aristotle’s concept of the ele- 
ments of persuasion. 

Part one of the study contains a biographical sketch of 
Roosevelt and an explanation of his method of speech prep- 
aration. The second part is an analysis of the event—the 
occasion for the speech. The criticisms of the addresses 
appear in the third section. A complete text of each 
speech, with marginal comments, precedes the rhetorical 
evaluation. 

Mr. Roosevelt did not achieve the end for which he 
spoke—a change in the Supreme Court membership. Nor 
was his speaking the reason for the favorable decisions 
by the Court in the spring of 1937. The trend had begun 
even before the court bill went to Congress. 
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President Roosevelt’s speaking failed for two reasons. 
First, he did not adapt to the court plan presentation. His 
January speeches prepared the country for his proposal 
but not for the arguments of the accompanying message. 
The indirection of that document nullified the preparation 
he had achieved. 

Second, the President did not adapt to his audience. 

His “clever” approach to court reform shocked many citi- 
zens. He had underestimated the reverence which they ac- 
corded the Supreme Court. His belief appeared to be that 
this was merely another item on which the party and the 
people should “go along.” When he addressed the nation in 
March, he demonstrated this attitude. He placed accept- 
ance or rejection of his proposal on the basis of personal 
and party loyalty. It did not work. 

_ Nonetheless, I cannot say that these were poorly com- 
posed speeches. On the contrary, they all represent genu- 
ine rhetorical ability. The Second Inaugural Address and 
the Victory Dinner Speech are compositions of exceptional 
quality. In speaking for court reform, Mr. Roosevelt en- 
countered a situation in which he was unable “to discover 
the available means of persuasion.” He spoke well but in 
vain. 409 pages. $5.25. Mic 57-3773 
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Seventy-five young adult male subjects read and spoke 
under conditions of amplified auditory feedback, with and 
without a time delay of 0.3 sec. Measures of their vocal 
outputs were made. A number of non-speech measures of 
the same subjects were obtained from a contemporaneous 
study of personality. The effects of the experimental con- 
ditions upon the vocal output were examined, as were the 
intercorrelations among the speech measures in the four 
performances, and the correlations between the speech and 
non-speech measures. The major effects of the four ex- 
perimental conditions were as follows: 

1. Duration, as measured in mean duration per word, 
was significantly longer for speaking than for reading in 
both delay conditions, and was significantly longer in the 
delayed performances than in the undelayed performances 
for both reading and speaking. The absolute and relative 
increases in duration produced by delayed auditory feed- 
back were significantly greater for speaking than for 
reading. 

2. The findings for correct words were similar to those 
for duration. 

3. Delayed auditory feedback substantially increased 
the mean sound pressure, but the increase in speaking ex- 
ceeded the increase in reading. Speaking was found to 
have significantly lower mean sound pressure than reading 
when the subjects performed without delayed auditory 
feedback, but significantly higher mean sound pressure 
with delayed auditory feedback. 

4. The results support the proposition that speaking is 
more vulnerable to the effects of delayed auditory feedback 
than is reading. 





Analysis of the intercorrelations among the speech 
measures yielded the following results: 

1. For both reading and speaking, the basic measures 
of vocal output were not found to be significantly inter- 
related in the undelayed performances. They were sub- 
stantially inter-related in the delayed performances, with 
the exception that relative sound pressure was not sig- 
nificantly associated with any other speech measure in 
delayed speaking. 

2. In the undelayed condition a high correlation was 
found between the reading and speaking performances for 
sound pressure, whereas the correlations found for dura- 
tion and correct words, although significant, were some- 
what lower. Under conditions of delayed auditory feed- 
back, high correlations were found between reading and 
speaking for all three measures. For both reading and 
speaking, substantial correlations were found between the 
undelayed and delayed performances for duration and 
sound pressure, while the correlations for correct words 
were non-significant. : 

3. The experimental conditions changed the distribu- 
tions of the individual subjects most in articulation and 
least in sound pressure. : 

The correlation coefficients between speech and non- 
speech measures were all small, and the number of those 
which were ‘statistically significant’ approximated chance 
expectancy. Inspection of the latter, however, disclosed 
certain hints of relationship that are theoretically plausible 
and may be useful in planning future studies. 

1. Under conditions of delayed auditory feedback, 
speaking yielded more relationships with non-speech 
measures than did reading. 

2. Individuals who had longer durations in delayed 
speaking tended to be slower in speed tasks in other be- 
havioral performances. 

3. Individuals who had fewer correct words in delayed 
speaking tended to be less facile in tasks requiring ac- 
curacy and fluency of symbol-manipulation. 

4. Individuals who had higher sound pressure in de- 
layed speaking tended to have high anxiety, and to be more 
fearful, suggestible and self-referring. 

5. In undelayed reading there appeared to be associ- 
ations between correct words and abilities, and between 
sound pressure and personality traits, similar to those 
found for the delayed performances; however, the strong- 
est association seemed to be between duration and per- 
sonality measures. In undelayed speaking, no clear pat- 
tern was noted. 74 pages. $2.00. Mic 57-3774 


AN ANALYSIS AND AN EVALUATION 
OF SELECTED BARRIERS TO 
EFFECTIVE COMMUNICATION 


(Publication No. 22,814) 


J. Buckminster Ranney, Ph.D. 
The Ohio State University, 1957 


One of the interesting and recurring problems in speech 
instruction concerns the attempt to evaluate and measure 
factors which appear to contribute to speaking success or 
failure. The use of attitude-scaling techniques to measure 
speech attitudes and speech conventions with pencil-and- 
paper, structured, indirect tests appeared to be most 
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promising; therefore, this investigation was undertaken in 
an attempt to develop a scale to measure the existence of 
negative speech conventions and the extent to which per- 
sons are bound by them. The negative speech convention 
is considered to be one of the mores, customs, manners, 
or conventions which serve to inhibit the development of 
those characteristics of speech otherwise demonstrated to 
~ be helpful in communication. 

The purpose of the study was to find, develop, and eval- 
uate expressions of convention in our culture toward and 
about speech which are potentially of negative character. 
The items selected were presented in a Speech Convention 
Scale. Examples of the conventions reported in the Scale 
were, “Always let your hostess lead the conversation,” 
“Avoid unpleasant subjects in conversation,” and “Stand at 
attention when you speak.” An investigation was under- 
taken to determine the relationships, if any, between such 
conventions and speaking success. 

The literature in the area of social and speech conven- 
tions was examined. The methodology of attitude-scale 
construction was studied, and a 120-item Speech Convention 
Scale was developed from speech attitude investigations, 
“behavior book” concepts, and the suggestions of interested 
associates. The Scale was administered to selected high 
school, college, and adult subject groups. An analysis of 
the results of the administration revealed that for each of 
the subject groups the 120-item Speech Convention Scale 
produced at least 40 items with an item-test correlation of 
.33 Or better. The 30 items with the highest item-test cor- 





relations for the three subject groups were collated to pro- 
duce selected high school, college, and adult forms of the 
Scale. The selected forms have item-test correlations of 
.3? or better. 

The reliability of the Speech Convention Scale and the 
degree to which it correlated with an outside criterion test 
were investigated. The reliability was found to be .88, 
measured by an odd-even correlation; hence the Scale was 
deemed to be internally consistent. The outside criterion- 
test correlations measured for a college and an adult group 
were found to be .39 and .59; hence the degree to which 
speakers reject negative speech conventions was consid- 
ered to be a marked correlate of speaking success. 

An examination of the means and the standard devia- 
tions of the three sample populations for the Speech Con- 
vention Scale indicates a normal distribution of the ac- 
ceptance of convention, although the adult sample appears 
to accept negative conventions with greater frequency than 
the high school and college populations. 

An analysis of selected items was undertaken to con- 
sider the relationship to speech instruction of the high 
school, college, and adult rejection or acceptance of the 
conventions of the Speech Convention Scale. Norms for the 
purpose of evaluating specific scores were computed for 
the high school, college, and adult selected forms of the 
Scale. 

The selected forms of the Speech Convention Scale are 
presented as descriptive and socially diagnostic instru- 
ments for use in speech instruction. 
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(Publication No. 22,589) 


Merle Eugene Brooks, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Robert W, Pennak 


This thesis is a study of the ecological characteristics 
of the Cladocera of Kansas. Qualitative net samples and 
ecological data were collected from 301 fresh-water habi- 
tats over the state of Kansas. At least three bodies of 
water from each county of the state, except for a few far- 
western counties, were utilized as collecting areas. The 
areas included 113 roadside ditches, 95 ponds, 42 creeks, 
26 sloughs, 16 lakes, five backwaters, two salt marshes, 
and two strip-pits. The purposes of the study were to con- 
tribute further to the knowledge of cladoceran taxonomy, 
geographical distribution, species associations, and sig- 
nificance of such ecological factors as temperature, 
hydrogen-ion concentration, free carbon dioxide, and dis- 
solved oxygen. Forty-one cladoceran species were iden- 
tified, 23 of which were new for the state. Twenty species 
were collected from lakes, 28 from roadside ditches, 30 
from ponds, 23 from creeks, 15 from sloughs, 10 from 





strip-pits, five from backwaters, and one from salt 
marshes. 

With respect to environmental factors, the highest 
water temperature was 39°C; the lowest 2°C. The optimum 
temperature range for the cladocerans of Kansas appears 
to lie between 22° and 32°C. The hydrogen-ion concentra- 
tion ranged from 5.5 to 8.5, the environmental optimum 
being pH 6.8 to 7.8. Free carbon dioxide varied from ab- 
sent to 44 ppm. When the free COz reached a concentra- 
tion above 4 ppm, a decrease in the number of species oc- 
curred. Dissolved oxygen varied from 0 to 22 ppm. When 
the dissolved oxygen attained and exceeded 12 ppm, a rapid 
decrease in the number of species occurred. 

Interspecies associations and competition may not be 
important factors in limiting the distribution of cladocer- 
ans, as each of the 41 species was able to live in asso- 
ciation with two or more other species. Eight species 
were found to be associated with 20 or more species in 
various habitats, while 25 species were found to be asso- 
ciated with 10 or more species. 

142 pages. $2.00. Mic 57-3776 
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DISTRIBUTION OF THE MAMMALS OF THE 
SANDIA AND MANZANO MOUNTAINS, NEW MEXICO 


(Publication No. 22,935) 


Ronald Raymond Clothier, Ph.D. 
The University of New Mexico, 1957 


Chairman: Professor William Jacob Koster 


A study was made of the kinds and distribution of mam- 
mals in the Sandia and Manzano Mountains of New Mexico. 
The presently accepted scientific name, the geographic 
range, the external measurements, and a discussion of the 
distribution of each of the 50 kinds of mammals known to 
occur in these mountains are given. Five species are re- 
corded for the first time from the Sandia and Manzano 
Mountains. These are Myotis californicus (Audubon and 
Bachman), Corynorhinus rafinesqui (Lesson), Bassariscus 
astutus (Lichtenstein), Vulpes fulva (Desmarest), and Citel- 
lus tridecemlineatus (Mitchill). 
~The data gathered in this study indicate: (1) that the 
mammalian fauna of the Sandia and Manzano Mountains in- 
cludes no species or subspecies that does not occur else- 
where; (2) that the mammalian fauna of these mountains 
shows relationships to both northern and southern faunas 
but has a greater affinity with the north; (3) that several 
boreal species common in the mountains of northern New 
Mexico are not found in the Sandia and Manzano Mountains; 
(4) that the absence of these species has permitted the 
local forms to have a greater ecological distribution than 
they do in the mountains of northern New Mexico; and (5) 
that the most important factors limiting the distribution of 
mammals in the Sandia and Manzano Mountains appear to 
be the topography, the nature of the substrate, amount of 
moisture, the general vegetation type, interspecific com- 
petition, and the direct activity of man. 

220 pages. $2.85. Mic 57-3777 




















STUDIES ON THE EFFECTS OF PROGESTERONE 
ON THE PHYSIOLOGY OF REPRODUCTION 
IN THE MINK, MUSTELA VISON 


(Publication No. 22,792) 


Beryl Cletis Franklin, Ph.D. 
The Ohio State University, 1957 





The study was devised to test the effects of progester- 
one on mink reproduction. Three aspects of the problem 
were tested: (1) the effects of progesterone injection on 
litter size, (2) the effects of progesterone on the number 
of whelping failures, and (3) the effects of progesterone on 
the histology of the corpus luteum. 

A single injection of 5 mg. progesterone in oil was 
given intramuscularly in the thigh 6-8 days after the last 
breeding. The experiment was extended over two breeding 
seasons. Four groups of animals were used the first year: 
(1) eight treated animals and seven controls, the entire 
group consisting of various color mutations and animals of 
various ages; (2) nine treated animals and nine controls, 
of various color mutations and ages; (3) fifteen treated 
animals and fifteen controls, all kit sapphire females; and 
(4) fifteen treated animals and twenty controls, all kit 
pastel females. The mean litter sizes of these groups 
were (1) treated 4.75, control 4.29; (2) treated 4.33, con- 





trol 3.0; (3) treated 4.6, control 3.53; (4) treated 5.63, 
control 3.90. Groups 3 and 4 were used to determine 
whether low production was linked to a color mutation, 
since pastel females usually have a larger mean litter size 
than sapphire females. The results the first year were 
encouraging in that the treated animals had larger mean 
litter sizes than the control animals in every case. The 
sample sizes were small, however, and in only one case 
were the results near the statistically significant level, 
according to the analysis of variance test. 

During the next breeding season a larger group, con- 
sisting of fifty-two treated animals and twenty-one control 
animals, was used. The treated animals had a mean litter 
size of 4.36, and the control animals had a mean litter size 
of 3.24. These results were treated statistically, by using 
the same test that was used previously, and were found to 
be significant at the 1 per cent level of confidence. 

In the experimental phase of the study testing the ef- 
fects of progesterone on the number of whelping failures, 
727 treated animals and 507 controls were used. In the 
treated group there were 100 whelping failures; in the 
control group, 97. The data were treated statistically with 
the chi-square test, and were found to be significant at the 
2 per cent level of confidence. 

A histological study of the corpora lutea was made, and 
it was observed that the corpora lutea of the treated ani- 
mals showed a greater degree of vacuolation than those of 
the controls. This condition was accompanied by a greater 
degree of vascularization and a central area of enlarged 
granulosa cells, appearing early in the formation of the 
corpus luteum. 68 pages. $2.00. Mic 57-3778 


SOME FACTORS EFFECTING SPERMATOKINESIS 
IN THE TESTES OF THE QUAIL (COLINUS 
VIRGINIANUS) AND THE HOUSE SPARROW 

(PASSER DOMESTICUS) 


(Publication No. 22,793) 


William Lawrence Frantz, Ph.D. 
The Ohio State University, 1957 











Endocrinological regulation of reproduction currently 
is understood as a related sequence of gross stimulation- 
response situations, and only infrequently are intracel- 
lular, metabolic functions of hormones discussed. But it 
is on this chemical-physical cellular level that hormone 
regulation eventually must be described. 

This investigation is intended to amplify some of the 
intracellular physical changes in the terminal sequence of 
spermatogenic activity in the testes of the male quail (Coli- 
nus virginianus) and the house sparrow (Passer domesti- 
cus) by (1) demonstrating spermatokinesis in excised 
testes in vitro in hypotonic solutions; (2) demonstrating 
spermatokinesis in testes in vivo, following injections of 
chorionic gonadotropins and epinephrin; and (3) corre- 
lating spermatokinesis and cellular reactions immediately 
after hormone injections and the in vitro treatments of 
testes with histologic changes recorded on microscope 
slides and as measurements of volume changes of the 
testes. 

Cloacal smears were made before (control) and after 
(experimental) injections of A.P.L. (Ayerst brand of 
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chorionic gonadotropins). These elicit sperm from sex- 
ually mature quail but not from sexually immature quail. 
The control cloacal smears of sexually mature sparrows 
were always positive and therefore provided no basis for 
experimental comparison. 

Excised testes of sparrows and quail were treated ac- 
cording to three methods after initial measurement at cas- 
tration: (1) One testis was fixed immediately; the other 
was immersed in Ringer’s warm solution for a time, meas- 
ured again, and fixed in Zenker’s solution. (2) One testis 
was fixed immediately; the other was immersed in dis- 
tilled water for a time, measured again, and fixed in Zen- 
ker’s solution. (3) One testis was immersed in Ringer’s 
warm solution; the other was immersed in distilled water 
for an equal length of time. Both testes were measured 
again and fixed in Zenker’s solution. All excised fixed 
testes were dehydrated through an ethyl alcohol-xylene 
series, imbedded in paraffin, sectioned at 5 microns, — 
stained with Harris hemotoxylin and eosin, and mounted in 
piccolyte. Testes fixed immediately and testes in Ringer’s 
warm solution did not increase in volume and did not emit 
sperm. 

Testes in distilled water increased in volume and 
emitted sperm. 

Following unilateral castration, in situ sparrow testes 
increase in volume after injections of 100 i.u. of A.P.L. or 
0.1 mg. of epinephrin (sperm emission could not be con- 
trolled in sparrows). 

- The histological appearance of sections of variously 
treated testes correlated directly with volume increase 
and sperm emission data. Sections from testes fixed im- 
mediately or immersed in Ringer’s warm solution yield a 
series of cross sections of open, concentrically organized 
tubules. There is a peripheral-central sequence of pro- 
gressively more mature spermatogenic stages; spermato- 
gonia, primary spermatocytes, secondary spermatocytes, 
spermatids, maturing sperm clumps, and detached, ma- 
ture sperm in the lumen. Immaturity was measured in 
terms of lack of these concentric stages. 

Sections from testes immersed in water or from birds 
injected with A.P.L. and epinephrin yield a series of cross 
sections of partially closed, debris-filled tubules whose 
concentric organization is disrupted in varying degrees by 
(1) expansion and vacuolization of a parabasal zone of pri- 
mary spermatocytes, (2) extension of Sertoli cells and 
disintegration of sperm clumps, and (3) sloughing of the 
voided ends of Sertoli cells and the amorphous, achromal 
masses which lie between sperm clumps. There is no sig- 
nificant variation of intertubular spaces or tissues in any 
of the preparations discussed in the study. 

71 pages. $2.00. Mic 57-3779 


STUDIES ON THE MORPHOLOGY, TAXONOMY, 
AND LIFE HISTORY OF ATRIOTAENIA 
(ERSHOVIA) PROCYONIS (CHANDLER, 1942) 
SPASSKY, 1951 (CESTODA: LINSTOWIIDAE), 
A PARASITE OF THE RACCOON, 
PROCYON LOTOR LOTOR 


(Publication No. 22,794) 


Walter William Gallati, Ph.D. 
The Ohio State University, 1957 














Twenty-nine raccoons, Procyon lotor lotor, have been 
examined for tapeworm parasites since the spring of 1955. 
These animals were obtained from six counties in Ohio, 
viz., Franklin, Delaware, Fairfield, Ottawa, Perry, and 
Madison. Twenty-two of these animals, representing 75.8 
per cent, were found to harbor Atriotaenia (Ershovia) 
procyonis (Chandler, 1942) Spassky, 1951. Infected ani- 

















mals were found in all six counties, and most of them har- 
bored several hundred worms. 

In the original species description, Chandler named 
this cestode Oochoristica procyonis. The genus Oochoris- 
tica was originally established for the cestodes of rep- 
tiles, but new species were subsequently described from 
mammals as well. In 1951, Spassky proposed a separation 
of the species parasitic in mammals from those parasitic 
in reptiles. As a result of this revision, the species de- 
scribed by Chandler became Atriotaenia (Ershovia) procy- 
onis (Chandler, 1942), This change, as well as the re- 
vision of higher taxonomic groups proposed by Spassky, is 
accepted by the present author. 

A careful study of the morphology of this cestode and 
a comparison of tapeworms recovered from Ohio raccoons 
with specimens of Chandler’s type have resulted in ex- 
tending the size range of most of the organs of this species. 
This extension has, in almost all cases, raised the upper 
limits of the size ranges. A more complete description 
of the onchosphere and of the excretory system of both the 
cysticercoid and the adult is presented. Glandular regions 
are described in the onchosphere. 

The flour beetle Tribolium castaneum (Hbst.) was used 
as the intermediate host, and the raccoon as the definitive 
host, in completing the life history of A. (E.) procyonis in 
the laboratory. The results of the study show that the life 
history of A. (E.) procyonis parallels those of other known 
linstowid life cycles. 

The eggs of A. (E.) procyonis, enclosed within the 
gravid proglottid, contained fully formed hexacanth larvae 
(onchospheres) when passed with the feces of the raccoon. 
There was evidence that the mouth parts of the beetle 
ruptured the egg shell and that the onchospheres “hatched” 
almost immediately thereafter. Onchospheres penetrated 
the mid-gut of the insect, and developing larvae were 
found in the haemocoel, attached to the intestinal wall, 38 
hours after the eggs had been fed. Size did not increase 
until the third day of development, but proceeded rapidly 
thereafter. A central cavity was present at four days, 
sucker primordia were present at seven days, and scolex 
invagination occurred on the ninth day. Ten-day-old cys- 
ticercoids were mature and infective to the raccoon. 
Gravid proglottids were passed by a previously uninfected 
raccoon twelve days after it had been fed such cysticer- 
coids. 78 pages. $2.00. Mic 57-3780 
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INFLUENCE OF CHORIONIC GONADOTROPHIN ON 
OVARIAN LACTIC ACID IN 
EUTHYROID AND HYPOTHYROID RATS 


(Publication No. 22,519) 


Joseph G. Greslin, Ph.D. 
Rutgers University, 1957 


The influence of hypothyroidism and chorionic gonado- 
trophin on ovarian weight and lactic acid content of im- 
mature rats was studied. Thirty day old rats were divided 
into groups consisting of animals which were fed a 20% 
casein diet with or without 0.5% thiouracil and which were 
or were not injected with chorionic gonadotrophin. Uni- 
form food intake was maintained by paired feeding. The 
animals were fed for thirty days and chorionic gonado- 
trophin, 10 I.U. subcutaneously daily, was administered 
for 5, 10, 15 and 20 days following 10 days of prefeeding. 

Ovarian weight increase was not influenced by 0.5% 
thiouracil feeding. However, ovarian response to chorionic 
gonadotrophin was significantly greater in hypothyroid 
rats, and follicular cysts were formed. Follicular cyst 
fluid was the minor portion of ovarian weight. Further- 
more, correction of the hypothyroid state with thyroglobu- 
lin virtually restored ovarian weight response to that of 
normal rats. Ovarian cysts did not regress following 20 
days post-injection. 

Hypothyroidism alone favored a modest increase in 
ovarian lactic acid. Chorionic gonadotrophin administra- 
tion markedly increased total ovarian lactic acid in euthy- 
roid rats and in hypothyroid animals. Ovarian lactic acid 
concentration, however, was decreased by gonadotrophin 
stimulation, with the most pronounced changes occurring 
in hypothyroid rats. Residual ovarian tissue exhibited the 
greater total of lactic acid, even though its lactic acid con- 
centration was identical with that of the cyst fluid. 

Uterine weight and lactic acid content were unchanged 
by hypothyroidism. Chorionic gonadotrophin administra- 
tion to hypothyroid rats indirectly stimulated uterine 
weight increase without altering lactic acid concentration. 

The increase in adrenal gland weight of normally grow- 
ing rats was depressed by thiouracil and was prevented by 
a combination of thiouracil and gonadotrophin. Adrenal 
gland lactic acid in euthyroid and hypothyroid rats was de- 
creased by gonadotrophin. 

The goitrogenic action of thiouracil was not influenced 
by chorionic gonadotrophin treatment. Total thyroid gland 
lactic acid increased in thiouracil-fed rats while lactic 
acid concentration decreased. Thyroid gland lactic acid 
was not influenced by gonadotrophin. 

65 pages. $2.00. Mic 57-3781 


URIC ACID METABOLISM IN THE AMERICAN ROACH 
PERIPLANETA AMERICANA (L.) 


(Publication No. 22,535) 


William D. McEnroe, Ph.D. 
Rutgers University, 1957 


The level of free NH,” in roach blood was 0.92 - 0.34 
mg. % as determined by the Conway method. Injections of 
NH,* up to 90 mg. % was tolerated by the roach; 6 hours 





after injection the blood level was only slightly above 
normal. The fat body, but not the mid-gut, fixed signifi- 
cant amounts of NH,*. | 

The fat body contained xanthine oxidase but not urease 
or uricase. The fat body, in vitro, synthesized uric acid 
from glycine and NH, substrates. 

No uric acid synthesis was noted with polyphemus pupal 
tissue following Leifert’s procedure. 

The uric acid content of the fat body varied with the 
diet. The stock dogfood diet, 25% protein, gave a fat body 
uric acid content of 12.7+3.9 mg.; a protein-free diet gave 
a value of 1.2+0.3 mg. of uric acid after a 30 day period; 

a 60% protein diet gave a level of 39+3.6 mg. of uric acid 
after 30 days. The decrease of uric acid on a protein- 
free diet could not be accounted for by the excreted uric 
acid. 

Injected ammonium citrate and 4-amino-5-imidazole 
carboxamide, but not urea or glycine increased the level 
of fat body uric acid. 

Injected formate-C** was incorporated into carbons 
#2 and #8, the ureide carbons of fat body uric acid. C’*Oz 
production was followed after injection of formate-C’** and 
the T1/2 of C**O2 production was 9.5 hours. 

When the labeled uric acid was reinjected it was re- 
covered from the fat body and malpighian tubes. Five per- 
cent of the activity of the injected uric acid appeared as 
C**O2 within 24 hours. 

The fat body appears to play a central role in uric acid 
production. As indicated by the uptake of NH,, the synthe- 
sis of uric acid starts in the fat body from simple units. 
The incorporation of formate-C** into the ureide carbons 
indicates a synthetic pathway similar to that found in other 
organisms. 112 pages. $2.00. Mic 57-3782 


AMINO ACID AND B-VITAMIN REQUIREMENTS 
OF PARAMECIUM AURELIA, VARIETY 4 


(Publication No. 22,698) 


Charles Alden Miller, Ph.D. 
Indiana University, 1957 





A medium, chemically defined except for a non- 
dialyzable yeast fraction (NDF) was developed for the 
axenic culture of Paramecium aurelia. Four stocks of P. 
aurelia, variety 4 (47.8, 51.7, 51.8, 32.7 and 29.7) were 
successively maintained in a medium of inorganic salts, 
sodium acetate, sodium pyruvate, stigmasterol, B- 
vitamins, amino acids and the NDF. Cultures incubated 
at 27°C were carried through more than one-hundred five- 
day serial transfers in this medium. 

Extensive analyses of the amino acid and B-vitamins 
requirements of stock 47.8 were investigated. Stock 47.8 
required tyrosine, phenylalanine, tryptophan, methionine, 
threonine, leucine, isoleucine, lysine, histidine, arginine 
and serine for continued growth. In valine-, proline- and 
glycine-deficient media growth was reduced by 30-50% as 
compared to growth in the complete medium. Strain 47.8 
must be supplied with exogenous sources of folic acid, 
riboflavin, thiamine, nicotinamide and pantothenate. The 
organism cannot synthesize pyridoxal (or other members 
of the Bs group) at an optimum rate. Preliminary experi- 
ments demonstrated that stock 51.7 required the amino 
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acids tyrosine, methionine and serine and the B-vitamins 

folic acid, riboflavin and thiamine. 2,6-diaminopurine in- 
hibited growth of stocks 47.8 and 51.7 at concentrations as 
low as 1-4yg./ml. 

The growth (expressed as final population density/ml./ 
transfer) of the five variety 4 stocks in identical media 
was different. An apparent correlation between differences 
in final population density and differences in chromosome 
number of these stocks is pointed out. Those with the 
largest chromosome number attained the highest population 
density: stock 47 >stock 32 >stock 51> stock 29. Popula- 
tion densities of 20,000 organisms/ml. were reached with 
stock 47.8. : 

A comparison of the nutritional requirements of P. 
aurelia with those of other animals is discussed. 

62 pages. $2.00. Mic 57-3783 





AN ELECTRON MICROSCOPE STUDY OF 
RHABDITIS STRONGYLOIDES (NEMATODA) 


(Publication No. 23,370) 
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Ultra-thin sections of Rhabditis strongyloides (Rhab- 
ditidae: Nematoda) were studied with the electron micro- 
scope. The nematodes were fixed best in a 1% osmium 
tetroxide solution containing magnesium chloride buffered 
to pH 8.2. Extraction of large quantities of osmium-fixed 
material by ethanol during dehydration was reduced by 
adding 1% magnesium chloride. N-propanol and isopro- 
panol also reduced solution effects but decreased methac- 
rylate infiltration. 

The external cuticle of adult Rhabditis is composed of 
a cortical region, a fibrous layer, and a basal matrix. The 
cortical region has a 20my thick thermolabile membrane 
along its surface, beneath which there is a homogeneous 
appearing cortex and a punctate canalicular layer. The 
fibrous layer has two sets of obliquely oriented fibers lying 
more or less parallel with the surface of the cuticle. A 
basal matrix with randomly arranged fibrils lies directly 
on the hypodermal cell membrane. 

The cortical region of early larval stages has a thermo- 
labile membrane and a cortex, but no canalicular layer. 
Beneath the cortical region is a palisade layer composed 
of a single set of parallel columellae perpendicular to the 
surface of the cuticle. The molting cuticle separates be- 
neath the palisade layer. 

The internal cuticle lining the pharynx, esophagus, and 
rectum lacks the layering and surface striation character- 
istic of the external cuticle. 

Hypodermal cell nuclei are present only in the lateral 
chord. In the thin dorsal and ventral extensions from the 
lateral chord there are distinct cell membranes and nu- 
merous mitochondria. Deposits of an unidentified osmi- 
ophilic material surrounded by one or more double mem- 
branes were observed in the hypodermis and muscle cells. 

The cell membrane of the platymyarian muscle cell is 
invaginated between the individual muscle fibers. A layer 
of intercellular cement beneath the hypodermis also ex- 
tends between the invaginated muscle cell membranes. 
The muscle fibers are composed of numerous longitudinal 
fibrillae and are non-striated. 











The bacillary layer of the intestinal cell is a typical 
brush border without evidence of ciliary structure. Fatty 
globules, rhabditin granules, and concentrically arranged 
cytomembranes were observed in the intestinal cell cyto- 
plasm. 

The excretory sinus is composed of two large cells 
which have a duct lined with numerous microvilli. 

The following is a list of previously undescribed or in- 
completely known nematode structures revealed by the 
electron microscope in this study: a) cuticular layering of 
adult Rhabditis strongyloides; b) cuticular layering of 
early larval stages including molting larvae; c) thermo- 
labile membrane; d) hypodermis microanatomy; e) inter- 
cellular cement between hypodermis and muscle cells; 

f) muscle cell membrane invaginations between individual 
muscle fibers; g) fibrillae composing individual muscle 
fibers; h) non-ciliary nature of intestinal cell brush bor- 
der; i) intestinal cell and nerve chord cytomembranes; 
and j) microvilli of excretory sinus duct. 
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Studies on the biology, ecology, control, and evaluation 
of populations of the clover root borer, Hylastinus ob- 
scurus (Marsham), in Ohio are presented for the years 
1954 to 1956. An extensive literature review is given. 

A temperature summation method was developed for 
predicting spring flight. Flight of borers was primarily 
with the wind. Females predominated in flight in 1956. 

Evidence is presented which indicates that borers de- 
velop faster and populations are higher in weakened plants. 
Although populations were higher under dry conditions, 
little increase in damage was noted. 

A method was developed for estimating damage by using 
multiple regression. The regression equation is given by 
Y=a 4bX, #4 cX27 dXs3, where Y = weight of foliage, X, = 
crown diameter, X2 = %,". and Xs; = borers. Use of X2 
significantly increased the multiple correlation coefficient. 
Large roots tended to have more borers. An increase in 
borers increased damage. Damage by a given number of 
borers was greater in small plants. 

No red clover varieties were observed which were re- 
sistant to the clover root borer. In a comparison of va- 
rieties, Dollard had consistently lower populations, but 
the differences between varieties were not significant. 

Surface applications of aldrin applied at the time of band 
seeding gave goodcontrol thefollowing year. Aldrin, endrin, 
heptachlor, and lindane, applied as granules in the spring, 
were effective. Ten pounds peracre of 10 percent granules 
proved as good as 50 pounds of 2 per cent material. 

A mathematical study of the distribution of root borers 
in red clover plants indicated that these counts closely 
agreed with Neyman’s contagious distributions. An excel- 
lent fit with these distributions for n = 0 and/or n ® o was 
obtained in most cases. These distributions were gener- 
ally superior to the negative binomial and also fitted the 
sums of 5 and 10 root samples. 
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An inverse hyperbolic sine transformation, given by 
x' = q-2 sinh *(qx) z is proposed for root borer data. This 
transformation successfully stabilized the variance but was 
not entirely effective in eliminating non-additivity. In 
cases in which analyses are based on the sums of borers 
in several roots, it is suggested that the individual roots 
be transformed before summing. This led to a more power- 
ful test than transforming the sums. Conclusions drawn 
from transformed data frequently differed from those 
drawn from analysis of original counts. 

Sampling studies indicated that the best method for in- 
creasing the efficiency of estimates of populations was to 
increase the number of roots sampled. Increased replica- 
tion appeared of little value. Roots could be taken in sets 
of 5 with only slight loss in efficiency. For survey work, 
efficiency is improved by increasing the number of fields 
sampled, with a reduction in the number of roots taken per 
field if necessary. : 

A sequential sampling technique for surveys was de- 
veloped. This plan was based on the negative binomial and 
was 30 per cent more efficient than the plan of taking 30 
roots per field used in a state survey in 1954. 

Borers per root can be estimated from the proportion 
of infested roots. The efficiency of this method appeared 
somewhat higher for 50 than for 20 root samples. 

198 pages. $2.60. Mic 57-3785 


STUDIES OF THE TAXONOMY AND CONTROL OF 
THYSANOPTERA INFESTING CORN IN MEXICO 


(Publication No. 22,818) 
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The paper is a report of investigations conducted for 
the evaluation of the factors contributing to the reduced 
yields of corn grown under irrigation in Mexico. Taxo- 
nomic studies necessitated collection of thrips from corn 
and other host plants throughout the area of study. A 
screened sweep-net modification and a lunch-box collecting 
kit were devised to facilitate this work. These pieces of 
improvised equipment plus a plant press made possible 
the preservation of insect and host plant alike for later 
study. Thrips were collected and preserved in A. G, A. 
and mounted in Hoyer’s medium. Slides were ringed with 
clear nail polish to render them moisture-proof and near- 
permanent. Frankliniella williamsi Hood was universally 
present on corn, and thus was the subject of control in- 
vestigations. Frankliniella occidentalis Pergande was 
taken occasionally in the northwestern portion of the area. 
One male of Frankliniella fuscipennis Moulton was col- 
lected at Jaloxtoc, Morelos, on corn. 

Laboratory experiments of randomized plot design 
were used to determine the efficacy of thrips control by 
chemicals. Of the materials tested, DDT, chlordane, toxa- 
phene, parathion, and nicotine sulfate were employed in 
large field experiments. Though many of these materials 
gave excellent control of thrips, the effects on yield were 
inconclusive. There appeared to be no varietal difference 
in resistance to or tolerance of thrips attack. Hybrid 
varieties tested yielded 25 to 30 per cent more than did 
native varieties. Agronomic practices such as method of 














irrigation, fertilizer application, and time of planting ap- 
peared much more important in insuring yields than did the 
control of thrips. In the heavy clay soils tested, heavy 
applications of chemical fertilizers, planting about March 
15, and the administration of frequent, light irrigations 
gave the best yields. 94 pages. $2.00. Mic 57-3786 
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(Publication No. 22,932) 
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The University of New Mexico, 1957 


Chairman: Professor Clarence Clayton Hoff 


This is a systematic and distributional study, with 
special emphasis on the distribution of species relative 
to geographical subdivisions, altitudes, and microhabitats. 
The study is based on 408 collections (made chiefly by 
Dr. C. Clayton Hoff, aided by grant G112 from the National 
Science Foundation) from 19 counties in New Mexico and 
one county in Colorado. Samplings were obtained from 45 
different microhabitats and from virtually every 100-foot 
increment in elevation from 4,000 to 13,100 feet. Most 
collections were made by use of Berlese funnels, but some 
collections were obtained by sweeping plants, hand-picking, 
sifting litter and debris, and light-trapping. 

Of the 152 species and 40 genera of Collembola known 
from New Mexico, 24 species and two genera are described 
as new. Prior to this study, only four species were re- 
corded from the state. Four species, of which one is new, 
are reported from Colorado. 

Analyses of the distribution of species clearly indicate 
that the species range over large geographic areas and 
are not restricted to limited altitudinal ranges. A lack of 
microhabitat specificity is shown, most species being 
taken from a number of different microhabitats. A study 
of the relationship of species to collecting methods indi- 
cates that some species are more frequently taken by one 
method than by other methods. 

This is one of the first faunistic studies concerning 
New Mexico invertebrates and is the first comprehensive 
analysis of the distribution of species of Collembola in as 
geographically large and ecologically varied an area. 
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As an index of embryonic protein formation and its 
correlation with growth and differentiation, the incorpora- 
tion of tracer glycine into embryonic proteins was analyzed, 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





ZOOLOGY 2341 





Chick embryos of 4-7 and 11-13 somites were explanted 
to 1 ml. aliquots of egg-agar medium containing 20 micro- 
grams of glycine-1-C** and allowed to incubate for given 
intervals. The embryaqnic proteins were then precipitated 
with 5 per cent trichloroacetic acid, the lipids and nucleic 
acids were removed, and the proteins were hydrolyzed. 
The hydrolysate was reacted with dinitrofluorobenzene and 
the glycine derivative was isolated by column chromatog- 
raphy. The counts per second emitted by an aliquot of the 
glycine fraction were converted to micrograms tracer 
glycine, and the total glycine concentration was determined 
by colorimetric analysis of the remainder of the glycine 
aliquot. The ratio of tracer glycine/total glycine gives a 
measure of incorporation of glycine into the protein mole- 
cule known as specific activity. 

Although growth, as measured by total protein glycine 
content, did not occur in either 4-7 or the 11-13 somite 
explants, normal morphological differentiation and signifi- 
cant glycine incorporation or protein synthesis continued 
in both. The significance of protein synthesis in the non- 
growing explant is not clearly understood, but tracer 
studies of the normal primordia of the 11-13 somite ex- 
plant indicated that the primordia differed significantly 
with respect to protein formation, i.e., the rate of glycine 
incorporation of the primitive knot > neural tube > somites 
> segmental plate > brain > heart > notochord. Since in- 
corporation rates do not agree with the known growth rates 
of several of the primordia, it may be that the protein syn- 
thesis occurring during explantation is directly concerned 
with the differentiation of the primordia. 

The data suggest that the medium glycine pool rather 
than the non-protein glycine fraction of the embryo func- 
tioned as the direct amino acid precursor source to em- 
bryonic protein during explantation. Consequently, protein 
formation may occur directly on the embryonic cell sur- 
face rather than within the cell. 

In contrast to the embryo, the extra-embryonic mem- 
branes not only showed significant increase in protein 
glycine content or growth, but also lost significant amounts 
of tracer glycine because of protein degradation. How- 
ever, the rate of protein synthesis of the membranes was 
nearly identical with that of the embryo. 

Certain amino acid analogues produce specific lesions 
in the developing embryo which may be due to interference 
with protein synthesis. Consequently, 11-13 somite em- 
bryos were explanted for 4 hours to tracer medium con- 
taining 0.15 mg. of-bromoallyl glycine, a leucine analogue 
which prevents the normal segmentation of the axial meso- 
derm. The analogue induced significant protein breakdown 
in the primitive knot and the somites, and in addition, 
elicited an increase in protein synthesis in the somites 
which may have been of a compensatory nature. Other 
primordia did not show significant response to analogue 
treatment. Q-Bromoallyl glycine may have had a specific 
analogue effect upon the explant so that abnormal unstable 
proteins were formed or it may have caused an increase 
in the activity of the tissue cathepsins so that degradation 
was accelerated. 

Embryos of 4-7 somites explanted to of-bromoallyl 
glycine medium for 12-18 hours showed a significant in- 
crease in the incidence of nuclear pyknosis or cell degen- 
eration. The pyknotic nuclei were localized in the primor- 
dia of the posterior part of the blastoderm and were par- 
ticularly extensive in the axial mesoderm. The occurrence 
of pyknosis which was concomitant with the gross lesion in 





the axial mesoderm may have been a reflection of the pro- 
tein breakdown indicated by chemical analysis. 
153 pages. $2.05. Mic 57-3788 


A STUDY OF THE ACTIONS AND INTERACTIONS 
OF GONADAL AND ANTERIOR PITUITARY 
HORMONES ON THE REPRODUCTIVE SYSTEM 
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(Publication No. 22,719) 


Frank Jacob Zeller, Ph.D. 
Indiana University, 1957 


The reproductive systems and cycles of animals are 
under the control of the anterior pituitary (AP) gland hor- 
mones and the gonadal hormones from the testes and. 
ovaries. The interrelationships between the AP gland and 
the gonads have been carefully studied for many years but 
the picture of hormonal activity in reproduction is still 
incomplete. Some of the basic problems that still exist 
are concerned with sex hormone action on the gonads; the 
interrelationship of the sex hormones in the development 
of the reproductive system; and the control of the AP 
gland hormone secretion. The work reported in this thesis 
was done in an attempt to clarify some of these problems 
in the female bird. 

The effects of stilbestrol, a synthetic estrogen, on the 
ovaries of 20-40 day old pullets appeared to be produced 
in two ways: indirectly, by inhibiting the secretion of 
gonadotrophin by the AP gland when large dosages were 
given in a short period of time thus causing a decrease in 
Ovarian weight; and directly, by stimulating the growth of 
the follicular area. 

The effects of three gonadal hormones: stilbestrol, 
testosterone propionate, and progesterone; and three 
gonadotrophins: pregnant mare serum (PMS), gametogenic 
hormone (FSH or GH) and interstitial cell stimulating hor- 
mone (ICSH) on the sudanophilia of ovaries in 58 and 106 
day old pullets was also noted. Stilbestrol and testosterone 
increased the sudanophilia in the younger birds but not in 
the older birds. PMS decreased the sudanophilia indi- 
cating that it stimulates the ovary to release its hor- 
mones. Progesterone and the other two gonadotrophins 
(FSH and ICSH) had no apparent effect at either age level 
with the dosages used. The control ovaries of the 58 day 
old birds had more sudanophilia than did the ovaries of 
the older controls indicating that the latter glands were 
being subjected to more endogenous stimulation than were 
the ovaries of the younger birds. 

The problem of hormonal interaction on the developing 
reproductive system of 58 and 106 day old pullets was 
also studied. The weights of the combs, ovaries, and ovi- 
ducts were analyzed statistically using the analysis of 
variance, the factorial analysisk and the “F” and “t” tests. 
Stilbestrol depressed combs, stimulated oviducts, and had 
no effect on ovarian weights. Testosterone stimulated 
comb and oviduct weights in the younger birds and al- 
though it stimulated combs again in the older birds, the 
effect on the oviduct was inhibitory. Progesterone stimu- 
lated comb and oviduct weights in the younger but not in 
the 106 day old pullets. Testosterone and progesterone 
augmented the action of stilbestrol on the oviducts in the 
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58 day old birds but only progesterone did so in the older 
birds. PMS and FSH stimulated slightly comb, ovary, and 
oviduct growth; ICSH did so only in the presence of FSH. 
Thus it is apparent that the same hormones that may aug- 
ment each other at one age may be inhibitory to each other 
at a later age. 

The effect of stilbestrol on the AP gland gonadotrophin 
content was tested in 90, 100, 106, and 111 day old pullets. 
The circulating level of sexogens both increased and de- 
creased the AP gland gonadotrophic potency. The same 
total dosage levels of stilbestrol (0.25 mg. and 2.50 mg.) 
that caused.a decrease in pituitary potency in the younger 
pullets increased the potency in the 106 and 111 day old 
birds. The 25.00 mg. dosage caused a decrease in the 
amount of AP gonadotrophins when administered to 111 day 
old birds. 

The data in this thesis indicate that the gonadal hor- 
mones and gonadotrophins can act both morphologically 
and chemically on the ovary; that depending on the age of 
the animals these hormones interact synergistically or 
antagonistically in the development of the reproductive 
system; and can reduce or increase the anterior pituitary 
gland gonadotrophic potency. 
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This thesis is a study of the seasonal distribution and 
habitat of the four Indiana species of the genus Lacco- 
philus, L. maculosus, L. fasciatus, L. proximus, and L. 
undatus, which was made to determine if interspecific 
competition was present among them; and if so, to what 
degree. Attention was focused on seasonal changes in 
populations and on the habitat differences since there 
seems to be little difference in the niches occupied. The 
study consisted of two parts: 























First, the geographical distribution of the nine species 
known from eastern North America was determined as far 
as possible from literature, museum collections, and per- 
sonal collecting. 

Second, collections were made at regular intervals 
over a period of about fourteen months in six small aquatic 
situations, chosen for their large and persistent popula- 
tions of Laccophilus and for their contrasting physical 
characteristics, All but one-of the six stations were sam- 
pled for more than a year. Water beetles other than Lac- 
cophilus were collected concurrently, but in a less quanti- 
tative manner. 

Large fluctuations--divided into five phases of three 
maxima and two minima--were found in the relative popu- 
lation sizes of all four species. Two phases appeared due 
to the inherent biology of the insects, but the remaining 
three could be correlated with climatic and physical 
changes in the environment. 

Each species shows a modified pattern of the phases 








both in timing and size of the fluctuations. L. fasciatus 





seems best adapted to this area as shown by its generally 
larger numbers and its greater frequency. Various physi- 
cal factors which seemed to have an effect on the abundance 
of each species were temperature, amount of vegetation 
(submergent and emergent), shading of the water surface, 
current, shore margin profiles, and the nature of the soils 
or soil-forming materials adjacent to the water. 

It was concluded that some interspecific competition 
exists among these species, but only for short periods of 
time. During periods of high concentration in the late 
summer and fall, segregation into restricted portions of 
the habitat is indicated for L. proximus, L. fasciatus, and 
L. undatus, but not for L. maculosus. 

The geographical distribution reflects the minor habitat 
of each species. 

L. undatus represents a group different from the other 
three species on the basis of morphology, habitat, and geo- 
graphical distribution. Undatus appears to be a relict 
species of the Eastern Deciduous Forest of North America 
and is at a disadvantage in southern Indiana under present 
conditions. It seems unable to exploit the many small 
aquatic situations resulting from human disturbance, and 
may be in the process of being replaced by members of 
the more ubiquitous group of species. 
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